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1. HEJIM 1 3AJJAYU JTUCHUIIJINHBbI

1.1. Heau aucUNINHBI

LenssmMu U3yyeHUs NUCLMUIUIAHBI ABJSETCS BOCIUTAHUE BBICOKOW MaTeMa-
THUYECKON KYJIBTYPbI, IIPUBUTUE HABBIKOB COBPEMEHHBIX BUJOB MATEMATUUYECKOTO
MBILUIEHUS, UCIIOJIb30BAHUE MATEMATUUYECKUX METOJIOB U OCHOB MaTE€MaTUYECKOT O
MOJIEJIUPOBAHUSA B MPAKTUYECKOU IEATEIBHOCTH.

1.2. 3agauu ocBoeHHUS TUCIHMIIIINHBI
1.2.1. IlonyuuTs mpeacTaBieHHE O MaTeMaTHKE Kak 0coO0OM crocoOe MO3HaHUS MUpa,
OOIIHOCTH €€ TIOHATUI U MPEICTaBICHUN.
1.2.2. HayuuTbCsl UCIIOB30BaTh OCHOBHBIC MOHSATHS M METOAbl MATEMATUYECKOTO aHa-
7U3a, aHAIUTUYECKON T'€OMEeTpHUM, JTUHEHHOW anreOpbl; MaTeMaTH4YeCKHue MOJEIH Mpo-
CTEHIIINX CUCTEM U MPOIIECCOB B €CTECTBO3HAHUH M TEXHHKE.
1.2.3. OBnaseTh HaBBIKAMU YHNOTPEOICHUS MAaTEeMATHUYECKON CUMBOJIMKHU TSI BRIPAXKEHUS
KOJIMYECTBEHHBIX W KAUYE€CTBEHHBIX OTHOIIEHUW OOBEKTOB; HCCIEIOBAHUS MOJENeh ¢
YYETOM MX UEPAPXUUECKON CTPYKTYPHI M OLICHKOH MPEAeIOB MPUMEHUMOCTH MOTYYSHHBIX
pE3yJIbTATOB.
1.2.4. HayuuTh OCHOBHBIM TpHEMaM OOpPaOOTKH SKCIEPUMEHTATIBHBIX PE3yJIbTAaTOB H
YMEHHUIO TI0JIb30BaThCSl YHUBEPCATBHBIMU CHCTEMaMH KOMMBIOTEPHOM MaTEMAaTHKH TMpHU
pEIIeHNN MaTeMaTHYECKUX U BBIYMCIUTEIIBHBIX 3a71a4.

2. MECTO JJUCIHIUIIJIMHBI B CTPYKTYPE OIIOII
JlucuuminHa «MaTeMaTHKay OTHOCHTCS K JHCIUIUIMHAM 0a30BOM 4YacTH
oisoka b1.

3. HEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHUIIJIMHE

[Iporecc m3yueHUs NUCHUIUTMHBI «MaTemMaTHKa) HampaBlieH Ha GOpMHpO-
BaHUE CIEAYIONTUX KOMITCTCHITHIA:

OIIK-2 - crtocoOHOCTBIO IEMOHCTPUPOBATh 0a30BbIC 3HAHUS B OOJIACTH €C-
TECTBCHHOHAYYHBIX TUCIUIUINH U TOTOBHOCTHIO UCIIOJIH30BaTh OCHOBHBIC 3aKOHBI B
po¢eCCUOHATBHON TEATEIHbHOCTH, TPUMEHSITh METOBl MATEMAaTHIECKOTO aHAIIN3Aa
Y MOJICJIMPOBAHUS, TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICTOBAHMSI

Pe3yabTaThl 00yueHUsl, XapaKTepU3ywIimue

KoMmnerenunus
chopMHUPOBAHHOCTH KOMIIETEHIIUH

OIIK-2 3HATD: OCHOBHBIE ITOHATUS U METOJIbI

— QaHAIMTUYECKON TEOMETPUU U JIMHEWHOU anreOphl,

— nuddepeHIuanbHOT0 U UHTETPATTEHOTO NCYUCIICHHUS,

— muddepeHInanbHBIX YPaBHCHHM,

— TE€OPHUU BEPOSITHOCTEN M MATEMATUYECKOM CTATUCTHKH,
— Teopuu QyHKINNA KOMILIEKCHOTO MEPEMEHHOTO,

— BEKTOPHOI'O aHaJIN3a;

9JIEMEHTHI (YHKIIMOHAIHHOTO ¥ TAPMOHMYECKOTO aHAIN3A.

YMeTh:
MPUMEHSATh MATEMATHYECKUE METOBI JIJI PEIICHUS MPAKTUUYECKUX
3aau




Buaanern:
HABBIKAMU MTPUMEHEHUSI MAaTEMaTUYECKUX METOJI0B B mpodec-
CUOHAJILHOM JIEATEIILHOCTH

OO6m1as Tpy10€MKOCTh JUCHUILTMHBI «MaTeMatuka» coctanisiet 21 3.e.

4. OFBEM JUCIUIIJIMHBI

Pacnipenenennie TpynoeMKOCTH AUCHMIUIMHBI 10 BUAAM 3aHITUN
o4yHas popma 00ydeHus

. Bcero CemecTpsl

Bunbl yueO6HoM paboThI 4ACOB 1 > 3 4
AyIuTOpHbBIE 3aHITHS (BCEro) 288 72 | 90 | 72 | 54
B ToMm uncrne:
Jlexuun 144 36 | 36 | 36 | 36
[Tpaktrueckue 3austus (113) 144 36 | 54 | 36 | 18
CamocrosiTeqibHast paboTa 360 | 144 | 126 | 36 | 54
KypcoBasi pabora + +
Yacsl Ha KOHTPOJIb 108 36 - 36 | 36
Buibl mpoMeKyTOYHOM aTTeCTaIlUH -
9K3aMCH + + + +
3a4eT C OLICHKOU + +
OO61ast Tpy10€MKOCTb:
aKaJIEMUYECKUE YaChl 756 252 | 216 | 144 | 144
3a4.e. 21 7 6 4 4

5. COAEPKAHUE JUCLUATIIMHBI (MOIY.JIST)

5.1. Coaep:xanne pa3aesioB JMCHHUILUIMHBI M pacnpeejeHue TPy 10eMKOCTH 110
BH/IAM 3aHATHH

Ne | HammeHoBaHue Conepskanue paszeina Jlex- |Tlpak | CPC |Bcero
/i TEMBI U | 3aH. Jac
1 "JJeMEHTBI TEO- MHoxecTBa U TIOJMHOXKECTBA. Onepauym HaJl MHOXECT-
PHH MHOYXECTB U Bamn. OTHOLIEHHUS U 9T06pa>KeHI/I}I. MoIHOCTE MHOXE-
. cTBa. MHOXKECTBO JEHCTBUTENBHBIX umcel. Jlormueckas
BBICHICHU aJ'IFC6pr
CHMBOJIHKA.
KommnexcHple gncna B anredpandeckon popme U AeHCT-
BUs HaJl HUMHU. [ eoMeTpryeckas HHTePIpeTalus, TPUro-
HOMETpHYECKasi U TIOKa3aTeabHast (OPMBI KOMILIEKCHOT'O
gncna. @opmyner Ditnepa n Myaspa. H3Bieuenne kopHen 12 | 14 | 248 | 74

73 KOMIUTIEKCHOTO YKcia. MHOTOWIIEHBI B anreOpandecKue
ypaBHeHHs. Teopema be3y. OcHoBHas TeopeMa anreOphl.
Panmonansasie npodu. PaznokeHne parmoHaNbHBIX APO-
Oeif Ha ipocTerTTe

IIpssiMoyronbHbIe MAaTpULIBI U IEHCTBUS Hal HUMU. KBa-
paTHBIE MaTPHIIBI U UX onpenenutend. OCHOBHBIE CBOM-
CTBa ompenenuTeseil. MeToabl BRIYUCICHHUS OMPeIeTuTe-
JICH.

OO6paTHast MaTpuma. PaHT MaTpWIEI W €ro BBIYHCICHUE.




MartpuuHblie ypaBHEHUS

CucreMbl N JUMHEWHBIX YpaBHEHUH C N HEU3BECTHHIMHU.
®opmynel Kpamepa. CuctemMsl M IMHEHHBIX ypaBHEHUI C
n HemsBecTHhIMU. MeTop "aycca.

Teopema Kponekepa—Kanemnu. CucreMbl OIHOPOAHBIX
JUHEWHBIX ypaBHeHHU. (DyHIaMeHTalbHas CUCTEMa pe-
1¢12178

Aunanutryeckas
rECOMETpHs

Bekropsl u nuHelHbIe onepanuy Haja HUMH. [Ipoekims
BeKTOpa Ha ock. KoopuHath! BekTopa B 3a1aHHOM Oasuce.
JlekapToBBI KOOPAMHATHI BEKTOPOB U ToueK. JleHcTBus Hall
BEKTOpaMH, 33JaHHBIMHA CBOMMH KOODJMHATAMH.
CkanspHoe, BEKTOPHOE M CMEIIaHHOE IPOU3BEECHUS
BEKTOPOB, X OCHOBHBIE CBOWMCTBA, KOOPAWHATHBIE BBIPA-
JKeHUsT ¥ npuMeHeHre. CHCTeMBbl KOOpJHMHAT Ha IUIOCKO-
ctu. JlekapToBa M MOJspHas cUcTeMbl koopauHat. Ilpe-
o0pa3oBaHHe CHCTEMBl KOOPIMHAT TPH IapauieIbHOM
NepeHoce U OBOPOTE Oceil KOOPAUHAT.

VYpaBHeHHe JUHUM Ha TUIOCKOCTH. KpuBBIE BTOpOro mo-
ps/IKa: OKPYKHOCTB, 3JUTHUIIC, THIIepOora u napabona.
[Ipsmas Ha mockoctu. PaznmuuHble (OpMbI ypaBHEHHs
npsMoi. YToJ MeXIy MpsMbIMU. PaccTositHEE OT TOYKH JI0
IIPSIMOM.

[Tnockocth B mpocTpaHcTBe. Pasnnunble GopMBI ypaBHe-
HUS TUIOCKOCTH. YTOJ MEXIy IUTOCKOCTsIMH. PaccrosHue
OT TOYKH 70 TiockocTH. IIpsMas B mpocTpaHCTBe.
VYpaBHEHMs TOBEPXHOCTU U JIMHUM B IIpocTpaHcTse. Ilo-
BEPXHOCTH BTOpOro nopsiaka. MccnenoBanue ¢hopMbl mo-
BEPXHOCTH METOJOM CEUECHHI.

32

48

Bsenenue B Mma-
TEMATHYECKUU
a”HaIn3

[Monstue ¢pynknun. Yncnosbie pyHKIMU OJHON JeHCTBU-
TenbHOM nepemenHol. CriocoObl 3aganust GyHkuuu. O0-
paTHbIE, CIOXKHBIC M HesABHbIE (YHKIMH. UHCIIOBBIE MO-
cienoBatenbHocTH. Ilpenen 4ucnoBOW MOCIIENOBATEND-
HocTH. [loHsTHE YnCIOBOrO pAza.

[penen ¢ynxumu. OmHocropoHHHe mpeaenbl. OrpaHu-
YeHHble M HEOrpaHWYeHHbIC (YHKIMH. beckoHewHO
Oonbine W OecKOHEYHO Mainble (QyHKuuu. JledcTBust ¢
npeaenaMu. 3aMedarenbHele mpenensl. Yucimo e. Cpas-
HeHHe OECKOHEYHO MalblX U OEeCKOHEYHO OO0JbIINX
GbyHKIMA.

HenpepeiBHocTh yHKIIME B Touke. Knaccudukaius To-
4Yek pas3pbiBa. HenpephIBHOCTh 3JEMEHTapHBIX (YHKIIHH.
CoiicTBa (yHKIIMH, HEPEPHIBHBIX HA OTPE3KE.

24
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Hudbdepennn-
albHOE  HUCYHC-
neHue  QyHKUUN
OJHOW JeWCTBHU-
TENBHOW  TIepe-
MEHHOM

[IpousBonHas (yHKIUH, €€ TEOMETPUIECKUN U MEXaHU-
yeckuii cMbIch. [Ipom3BonmHas CIOKHOM U oOpaTHOMN
¢bynaximu.  JuddepenuupoBanne QyHKUMi, 3amaHHBIX
HESBHO W mapamerpuuecku. Jlorapupmuyueckas Hpous-
BonHasA. OCHOBHBIE MpaBUJIa HAXOXKICHHUS NPOU3BOIHBIX.
Tabnuia OCHOBHBIX POM3BOAHBIX.

HNuddepennman  ¢ynkuuu. MHBapuaHTHOCTH  (HOPMBI
mipdepennuana. IIpomsBogapie u  audQepeHITHams
BbICHIUX MOPsiAKoB. OCHOBHBIE TeopeMbl 0 quddepeHiu-
PYEMBIX (PYHKITHSX.

PackpeiTie HeonpeneneHHocTeil no npasuiy JlomuTans.
®opmyna Teitnopa. [loustue o psne Teitnopa.

VYcnoBre MOHOTOHHOCTH (PYHKIIMA. DKCTpeMyM (DYHKIIHH.
Hamnbonpiree 1 HanMeHbllee 3HAUCHHUS HETIPEPHIBHON Ha
orpe3ke pyHKIMH. HampaBneHne BBITYKIOCTH ()YHKIIHH.
Touku meperuba. ACUMNOTOTH (PYHKITHH.

BektopHple (QYHKIUM JEHCTBUTETHHOH IEpPEeMEHHOM.
[Ipenen n wempepsiBHOCTE. [IponsBomHas u muddepen-
Mai, uxX GU3HIECKU CMBICTI.

10

10
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OO0mras cxema uccienoBaHusS (GYHKIUH U TIOCTPOCHUE €¢
rpaduka. JuddepeHnmanbHbe XapaKTEPUCTUKN TUTOCKHX
U MIPOCTPAHCTBEHHBIX KPUBBIX.

NHurerpanbHoe
HCYHCIICHHUE
byHKIHMA  OHOMN
e CTBUTEIILHOM
MePEMEHHOM

[MonsiTHE O TIEpBOOOpa3HON M HEONPEACICHHOM HHTETPa-
ne. CBolicTBa HEONpEENeHHOro uHTerpana. Uurerpupo-
BaHHE METOJIaMU 3aMEHbI MEPEMEHHON U Mo 4acTsaM. MH-
TErPUPOBAHUE PAITHOHAIBHBIX IPOOCH W TPUTOHOMETpPH-
yeckux (QyHKIUH. TaOmuIa OCHOBHBIX HEOIPEICICHHBIX
HUHTErpaiioB. VIHTerpupoBaHHe HEKOTOPBIX HppaImo-
HAJBHBIX ¥ TPAHCIICHACHTHBIX (DYHKITHH.

OnpeneieHHbI  MHTETpall Kak Mpeaen WHTErpalbHON
cymmer. @opmyna Herorona—JleiiOHua. OCHOBHBIC
CBOMCTBa OINpeAENeHHOr0 HMHTerpajia. Beruucienue orm-
peneneHHOro HHTerpaia METOAaMH 3aMEHbI TEPEMEHHOM 1
o yacTsM. ['eomerpudeckue u GU3MICCKHUE MPUIIOKCHUS
OTIpeIeNIEHHOT0 UHTEerpaa.

HecoOcTBeHHBIEC HHTErPaIbl ¢ OSCKOHCUHBIMHE MPEIe/IaMU 1
OT HEOrpaHMYCHHBIX (YHKIUH. [IpU3HAKKM CXOAUMOCTU
HECOOCTBEHHBIX MHTETPAJIOB.

10

14
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60

Huddepenun-
QJIBHOE  HCYHC-
neHue QyHKUUN
HECKOJIbKUX  Tie-
PEMEHHBIX

[onsiTve QyHKIMM HECKONBKUX MEpPEMEHHBIX. YacTHbIE
npousBoAHble U nuddepeniman. JuddepenimpoBanne
cnoxublx (yHkumit. [lonHas npousBognas. [uddepen-
POBaHUe HesIBHBIX (yHKIMA. YacTHbIe MPOU3BOAHBIE U
i depeHIranbl BBICIINX TOPSIIKOB.

OkcTpeMyM (PYHKIMHM HECKOJNBKHX IepeMeHHbIX. Hau-
Oonblliee ¥ HAUMEHbIIIee 3HAUeHUsT (YHKIMU B 3aMKHYTON
0071acTU. Y CIOBHBII YKCTPEMYM.

12
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KpatHublie unTe-
rpaJIbl

JIBoiHOW WHTerpaj, ero OCHOBHBbIE CBoicTBa. CBeneHHE
JBOWHOI'O MHTErpaja K IMOBTOPHOMY B JIEKapTOBOM CHC-
TeMe KOOpAMHAT.

TpoiiHol uHTErpasn. BeluuciieHne TpOMHOrO MHTErpaja B
JIEKapTOBBIX KOOPAUHATAX.

3amMeHa epeMEeHHO! B IBOMHOM ¥ TPOHHOM HHTErpajax.
JIBOMHOM MHTErpan B IOJISIPHBIX KoopAuHaTax. Berumc-
JIeHHe TPOHHOI'0 MHTErpaja B LIMIMHIPUYECKUX U chepHu-
YECKHUX KOOPIHMHATAX.

Beruncnienne UMHTErpanoB, 3aBUCALIMX OT Iapamerpa.
Hecob6cTBeHHBIE KpaTHBIE HHTETPABL. | eoMeTpruecKkue u
MEXaHUYECKUE NPUIIOKEHHS KPATHBIX MHTETPAJIOB.

10

24
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BekropHblii
aHaJlu3 U dJie-
MEHTBI TEOPUU
oJIs

CkanspHoe nosne. [IoBepXHOCTH U IMHUHU YPOBHS CKa-
ssipHOTrO NoJist. [Ipon3BoAHAs 110 HANIPABICHUIO U TPAIU-
eHT. BekTopHoe none. BekropHeie TuHUM.
KpuBonuHeitHbIe HHTETPabI IEPBOTO U BTOPOI'O POJIOB,
ux Brancienue. Pabora cumosoro nosns. [ToBepxHOCTHBIE
HHTETpaJbl IEPBOro U BTOPOro pooB. I1oTok BeKTOpHOrO
IO Ye€Pe3 OPUEHTUPOBAHHYIO TIOBEPXHOCTb.
JluBepreHys 1 poTop BEKTOPHOTO OIS M UX BHIYUCIICHHUE
B JIGKapTOBBIX KoopauHaTax. Popmynsl OcTporpaacko-
ro-I'aycca m Ctokca. Llupkymsmusi BEKTOPHOTO ITOJIS.
®opmyna I'puna.

Omneparop I'amunbrona. JuddepeHnnanpHbIe onepanun
BTOPOTO HOPAIKA.

CrnenmanbHble BUABI CKAJSAPHBIX M BEKTOPHBIX ITOJNEH.
IIpuMmeHeHne KpUBOMMHEMHBIX KOOPAMHAT B BEKTOPHOM
aHaJIm3e.

10
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OOBIKHOBEHHEBIE
middepeHnn-
aNbHbIE ypaBHE-
HHS

[orstne 00 muddepeHInanbHEIX YpaBHEHHAX. 3amava
Komm un xpaeBas 3amada. CymecTBOBaHHE W €AWHCTBEH-
HOCTb pelieHus 3aaayu Komm.

VYpaBHeHust 1-ro mopsaka, UHTErpUpYyEMbIE B KBajapaTy-
pax: ¢ pa3iensIoIUMHC EPEMEHHBIMH, OIXHOPOJHBIE,
nuHeliHble, beprHymnn, B monHBIX guddepeHmrasax.
Juddepennmanbapie ypaBHEHHS BBICIINX MOPSIKOB, JO-
ITyCKaIOINe TOHMKEHUE MTOPSIKa.

10

12

10
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Jlunetinpie quddepeHInaIbHbIe YPAaBHCHUS: OJTHOPOTHBIE
u HeomHopomHble. OOmiee pemenune. dyHmamMeHTaNbHAS
cucrema pemieHuil. Meroyn Jlarpanka Bapuauu IHOCTO-
STHHEIX.

JlunetiHple MUQ G epeHIaTbHBIC YPaBHEHHS N-TO MOPSIIKa
C TIOCTOSTHHBIMH K03 () uimeHTaMu. Y paBHEHUS ¢ TIPaBOM
YacThIO CICIHAIHLHOTO BUA.

HopmainbHlsie cuctemsl auddhepeHIraibHbIX ypaBHEHUH.
Jluneiinsle HopManbHbIe cucTeMbl. 3agada Komu. Meton
HCKJTIOUYCHUS.

@Ouznveckuii cMBICIT HOpMaJbHON cucTeMbl. [loHsTHE 00
YCTOWYUBOCTH perreHust TuddepeHITNaTbHbBIX YPaBHCHHN.
IIpocreiinirie TUTIBI TOUEK MTOKOSI TUHEHHON CUCTEMBI.

10

OcHOBBI TEOpUH
(byHKIUNA KOM-
IJIEKCHOM TIepe-
MEHHOU

OOnacTy M KpUBBIE Ha KOMIUIEKCHOW T1ocKOCTH. [loHsATHE
(yHKIMM KOMIUIEKCHOH mepeMeHHOH. OCHOBHBIE Oile-
MeHTapHbIe (yHKIHH.

[Ipenen wu wenpepbiBHOCTh. uddepenuupyemMocts u
aHanuTHYHOCTh. YcnoBusa Komm-Pumana. I'eomerpuue-
CKUI1 CMBICIT MOZLYJISl M @pT'yMEHTa ITPOU3BOJHOM.
KontypHhsie unrerpanst. Teopema Konm. Heonpenenenusiit
unTerpan. MuarerpansHas gopmyna Komm. dopmynsr s
MPOU3BOIHBIX.

20
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Psaner

Yucnossie paapl. CXoAUMOCTh U cyMMa psiga. AOcomor-
Hasl U YCJIOBHas CXOAMMOCTb. [Ipu3Haku aOCONIOTHOH M
YCIIOBHOM CXOIUMOCTH YHMCIIOBBIX PSIJIOB.
OynknuonanbHele paapl. O61acTh cxoaumocTH. PaBHO-
MepHas cXoAuMocTb. JuddepeHunpoBanue U MHTErpU-
poBaHue (QyHKIMOHATIBHBIX PSJIOB.

Crenennble psapl. OONacTb U paguyc CXOAUMOCTH. Psin
Teinopa. Pan Jlopana.

WnrerpupoBanne nuddepeHmanbHpIX  ypaBHEHUH ¢
MIOMOILBIO PSIIOB.

W3zonupoBanHble 0COObIe TOYKH (YHKIMH U HX KIACCH-
¢ukanus. Beraetsl, nx Beraucienne. OCHOBHas TeopeMa o
BBIYETAX.

[IpuMeHeHne BBIYETOB K BBIYMCICHUIO OIPEIEICHHBIX
MHTETPaJIoB.

10

10
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OCHOBBI JIMHEIHON
anreOphl

Jluneiinble mpoctpaHcTBa. PazmepHocTh M 06a3uc JIUHEH-
HOro mpocTpaHcTsa. IIpocTpaHcTBa €O CKalspHBIM IMPO-
mBeneHrneM. OpTOroHaNbHBIH M OPTOHOPMHPOBAHHBII
6asuc. [Ipouenypa oproronanuzamwu Lmuara.
JluneiiHble onepatopbl U ACWCTBHA C HUMH. Martpuua
nuHelHoro oneparopa. CoOCTBEHHbIC 3HAYECHUSI U COOCT-
BEHHbIE BEKTOpBI JIMHEHHOro oneparopa. llpuBeneHue
MaTpHIIBI OllepaTopa K JUaroHalbHOMY BHUIY.

JluHeiiHple HOPMHUPOBaHHbIC (DYHKIMOHAIBHBIE —MPO-
crpanctBa. JluneiHsle auddepeHnanTsHple OnepaTophL.
3amaua [rypma—JluyBmmnsa. Psamer @ypbe mo optoro-
HaJIbHBIM cucTeMaM. [1oHOTa 1 3aMKHYTOCTh CHCTEMBI.
Jluneiinble, OunMHEiHbIC U KBajapaTuuHbie (Gopmbl. [Ipu-
BEJCHHE KBaJIPAaTHIHOW (OPMBI K KAHOHHYECKOMY BHILY.
YcnoBue 3HaKOONPEeTICHHOCTH KBaIPATHIHON (POPMBL.
IIpuBeaeHne ypaBHEHUI KPUBBIX U IOBEPXHOCTEW BTOPOTO
TOpSJIKa K KAHOHMYECKOMY BHITY.

16
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OneMeHTBI  Tap-
MOHHUYECKOI0
aHaimusa

Tpuronomerpuueckue psagsl @ypee. Kommekcrnas gopma
psana @ypre. CrieKTpanbHBIE XapaKTepUCTHKH. MHTerpan
Oypee. [IpeobpazoBanme Dypre u ero cporcTra. Jeiict-
BHUTENBHAS QopMa mpeodpazoBanms Dypee.

12

14

OnepaiioHHoe
HCUHCIIEHHE

IIpeobpazoBanue Jlammaca, ero cBoiictBa. Kiracc opuru-
HanoB. Kitacc n3obpaskeHuii.

®opmyna obpamenus. CriocoOb! OpeieneHns OpUTHHAIA
10 N300PaKSHHUIO.

10

20




Pemenne nuddepeHnNanbHBIX  YpaBHEHHH M CHCTEM
middepeHIanbHbIX YpaBHEHUH OIEpallMOHHBIM METO-
JOM.

15

OcHOBBI  Mare-
MaTHYECKOTO
MOJEITUPOBAHUS
31 YUCIIEHHOTO
aHajau3a

ITonsTe o MmaTemMaTueckoM MoJenupoBaHU. OCHOBHBIE
STanbl MaTEeMaTHYEeCKOro MOJENHpOBaHUs. TOYHOCTH
BBIYUCIUTENBHOrO dKcrnepuMeHTa. CXOAMMOCTh, YCTOM-
YUBOCTh, KOPPEKTHOCTh BBIUMCIUTEIBHBIX 3amad. Ywuc-
JICHHBIC METOJIbI M UX KJIaCCU(DUKAIIHS.

UuceHHOE pelIcHuEe CHCTEM JIMHEWHBIX alireOpandecKux
ypaBHEHUH; HEJTMHEWHBIX YpaBHEHUM U CHUCTEM ypaBHe-
Hui. YucneHHble METOABl B TEOPUU AaNNpPOKCUMAIUH.
UucneHHOe WHTerpupoBanue W auddepeHmpoBanue.
UucneHHOE pelieHue OOBIKHOBEHHBIX muddepeHmans-
HBIX YpPaBHEHMH.

10

14

16

Teopus BeposT-
HOCTEH

MatemaTudeckue MoJeNu caydalHbIxX siBieHud. [loHaTue
CIly4aifHOro coObITHs. AureOpandecKkue oOrepanyuy Haj
coObITusiMu. Yactora coOBbITHS 1 €€ CBOMCTBA
OnpeneneHust BEPOSITHOCTH coObITHs. Kiaccuyeckast Be-
poATHOCTHasi cxema. ['eoMeTpudeckue BEpOSTHOCTU. AK-
CHOMAaTHYECKUH MOAXOA K MOCTPOSHHUIO TEOPHH BEPOST-
Hoctel. BepositHocTHOE mpoctpaHcTBo. KoMOMHATOPHBIN
METO/1 BBIYHCIICHHS BEPOSTHOCTEH.

TeopeMbl CIOKEHUS U YMHOXKEHUS. YCIOBHAs BEPOST-
HocTb. HesaBucumocts coObituil. DopMyssl MOTHOH Be-
poarHocTH U baiieca. @opmyna bepryiu.

CrnydaiiHble BeTMYHHBL. 3aKOH pachpeneneHus. OyHKIMA
pacripefiefieHusl, IUIOTHOCTb paclpeesieHHs] BeposSTHO-
creil. MaTemaTuecKoe OXHUIAHUE, TUCIEPCUs U IpYrue
YHCJIOBBIE XapPaKTEPUCTUKH.

OCHOBHBIE 3aKOHBI PacHpeeseHNs CIydaifHbIX BEJTUYUH:
buHOMMHaNIBHOE, paBHOMEpPHOE, MOKa3aTeIbHOE U HOp-
MajpHoe pacnpenenenus. Pactipenenenue Ilyaccona.
CrnydaiiHple BEeKTOPHI: 3aKOHBI pacHpe/eNeHus] U YUCIIo-
BbIC XapaKTepucTUKH. KoppenauuoHHBIH MOMEHT. Yc-
JIOBHBIE 3aKOHbI pacrpeaeneHus. HeszaBucumocTs ciy-
YalHBIX BEJIMYUH.

OyHKIMUA CIIy4aliHbIX BEIWYMH: YUCIIOBBIE XapaKTepu-
CTHKH U CBOMCTBA. 3aKOHBI paclpeiereHus. 3agadya KOM-
TIO3UIHH.

3akon Oombmnx wucen. HepaBencrBo UYeOwimieBa. [Ipe-
JleNbHbIE TeopeMbl BeposTHocTel: Teopema beprymm.
LlenTpanbHass npenenbHas Teopema. Teopembl Myas-
pa—Jlamnaca

18

10

24

52

17

OCHOBEI mare-
MaTHUYECKON
CTaTUCTUKU

Metoapl CTaTUCTHYECKOTO OIMCAHUS PE3YJIbTaTOB Ha-
omonenuit: Beibopka u cocoOsI ee mpencTaBieHus. Yu-
CJIOBBIE XapaKTEPUCTHKH BEIOOPOYHOTO pacipeieieHHsI.
CraTtucTuueckoe OLICHMBAaHHME XapaKTEPUCTHK pacIpesie-
JICHWSI TeHEepaNIbHOW COBOKYITHOCTH IO BbIOOpKe: Toued-
HBIE OIEHKH. MeToapl MOACTAaHOBKM M MaKCHMAaJbHOTO
mpappomonobus. Merox MomeHTOB. VHTepBasbHBIC
oleHKU. JloBepHUTENnbHBIE HMHTEPBAIbl NAapaMETPOB HOP-
MAaJIBHO paclpeeseHHON reHepalbHON COBOKYITHOCTH.
IIpoBepka craTrcTudeckux rumote3: CrocoOsl MPOBEPKU
runore3. Kputepuu 3HaunmocTu U cornacusi. Kpurepuit xz
1 €r0 IPUMEHEHHE.

DOneMeHTHl perpeccHoHHOro aHanmu3a: JIuHelHas perpec-
cusa. MeTo HauMEHBIINX KBaJpaToB.

10

22

Hrtoro

144

144

360

648




6. MIPUMEPHAS TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIbBHBIX PABOT

B cootrBercTBUU C y‘-Ie6HI)IM IJIaHOM OCBOCHHC JUCHUINIMHBI HNPCAyCMAaTPUBACT

BBINIOJIHEHUE KypCOBOI paboThI B 3 ceMecTpe.

[To TemaTuke KypcoBble paOOThl pacmpelieneHbl Ha e Oonbiune rpynmsl. [lepas

rpynna BKIIOYaeT TEMBI, CBA3AaHHBIC C YHCICHHBIMA METOJAMH PEUICHUS Pa3IMYHbIX Ma-
TeMaTu4yecKux 3aaad. Hanpumep,

WrepanirioHHble METOBI PELLICHUS CUCTEM JIMHEWHBIX aNreOpanuyecKiuX ypaBHEHHM.
UucneHHoe peneHne CUCTEM HEIMHENHBIX YPABHEHU.

UucnenHoe pemienue 3amaud Komwm mist oObikHOBEHHOTO auddepeHInanIbHOro
ypaBHEHHUSI.

MeTtonbl uncieHHoro quddepeHIupOBaHMS.

WNurepnonupoBanue GyHKIMA OAHON IEPEMEHHOM.

Bropyto rpynmy cocTaBliSiOT TEMbI, OTHOCSIIMECS K HEKOTOPhIM YKa3aHHBIM pa3jie-

JaM TUCHMIUIMHBL (IuddepeHmanbable YpaBHEHUS, PAIBI U JIp.), A O0ojee eTaabHOro
W3YUYEHHUsS COOTBETCTBYIOIIUX BOIPOCOB, MPEACTABISAIOMIMX MpakTHYecKuid uHTEepec. K

npuMepy,

[TpritoKeHHs CTETICHHBIX PSAIOB.

YcroiunBocTh penieHus quddepeHITHaAIbHBIX YPABHEHUN 10 MIEPBOMY MPHOIIMKE-
HUIO.

Kpaesbie 3agaum qist nunerinbix O[Y 2-ro nopsiaka.

3anauva llItypma—JInyBumisa. OpToroHanbHble pa3ioKeHHUs.

Pemenue nuneiHbIx cucteM aud@epeHnnanbHbIX YPaBHEHUN C MOCTOSIHHBIMU KO-
s purmenTamu.

Kypcosoii pabota BkitouaeT B cebst TeopeTuueckyro (pedepaTuBHYIO) U IIpaKTHYe-

CKYyI0 (aHAJIMTUYECKYI0) YacTH. B mociieqHeil mpearaeTcs MpOBECTH pPacUeTHBIN aHan3
1-2 3ajau, 3aTparMBaOIIMUX MPAKTUYECKUN aCHEeKT COOTBETCTBYIOIIEro Marepuaia. Ha-
npumep, st TeMbl «[IpuiiokeHnst CTeTeHHbIX PsI0B» TaKo# 3a7aueil MOKET ObITh

Hatimu pewenue 3a0auu Kowu 6 6ude cmenenno2o psaoa (8viuuciums cemb nepebix HeHy-

JIeBbIX UNeHO8 PA3IONCEHUS)

y'=xy'-y?, y0)=1, y(0)=2
[IpeaycMoTpeHs! ClieAyomue TeMbI MUChbMEHHBIX padoT.

Ilepeviit cemecmp

1. KonrponpHas pabota «DJIEMEHTHI BBICIICH anreOps» ( 7 Hemens).

2. TuroBoii pacuet (MHIUBUAYyadbHbIE foMaitHue 3adanus — MJ[3) Ne 1. « AHamuTHueckas
reomeTpusi. BekropHas anreOpa» (Belgaercs Ha 8 Henese, mpueM Ha 12 Hezene).

3. Tunosoii pacyer Ne 2. «Ilpemensl. Juddepennuposanue» (BoigacTcs Ha 12 Henene,

npueM Ha 17 Hepene).

Bmopoit cemecmp

1. Konrponsuas padora Ne 1 «/luddepennmpoBanre QPyHKIHA HECKOTBKUX TEPEMEH-
HBIX» (8 Hemens).
2. KonrponbHas padota Ne 2 “Kpartasie uaTerpanst”(12 nemens).



3. TumoBoii pacuet Ne 1. «HTETpaibl OT PyHKIINI OJHON NEHCTBUTEILHON MTEPEMEHHON
(Bermaercs Ha 1 Henerne, mpueM Ha 6 Hernene).

4. TuroBo#t pacueTNe 2. «BexropHslit ananm3» (Beimaercs Ha 13 Henene, mpuem Ha 17 He-
aene).

Tpemuii cemecmp
1. TunoBoit pacuer Ne 1 «/Iuddepenunanbupie ypaBHeHU» (BbIgaeTcs Ha 2 Helee,

nmpueM Ha 6 Hejere).
2. TunoBoit pacuet Ne 2 «Psiab» (Bbimaercst Ha 7 Hezmene, npueM Ha 13 Henene).

Yemeepmuolii cemecmp
1. TunoBoii pacuet. Paael @ypoe. [Ipeobpazosanus Oypwe u Jlamnaca (Beigaercs Ha 1
Hejese, MpreM Ha 6 Hefene).
2. TunoBo#t pacuer. «CiyuyaliHble BETWUYMHBD (BblaeTcst Ha 7 Henene, npueM Ha 14

Hejene).

7. OUEHOYHBIE MATEPHUAJIBI J1J151 MPOBEJEHUS IPOMEXYTOYHOM
ATTECTALMM OBYYAIOIIUXCS MO JUCHUILIIMHE

7.1. Onucanue noka3zartejeil 1 KpuTepHeB OlleHUBAHUSI KOMIIETEHIUI Ha
Pa3JIMYHBIX ITanax ux GopMUPOBaHUA, ONIMCAHUE HIKAJ OLlCHUBAHUS

7.1.1 DTan Tekymero KOHTPOJst

PeSYJ'II)TaTBI TCKYLICT'O KOHTPOJIA 3HAaHUM U MEXCECCHMOHHOM aTTECTAllMM OlLICHMBA-

IOTCA 110

CJIEIYIOIIEH CHCTEME:

«aTTCCTOBAH»,
«HEC aTTCCTOBAH».

Pe3yabTaThl 00y4YeHHsl, XapaKTepH-

Komme- Kpurepun
3ylommue ATTecToBaH He arrecroBan
TeHIHUHA C(l)OpMP[pOBaHHOCTL KOMIIETCHIIHH Oll¢cHUBaHUSA
OIIK-2 |3Haer ocHOBHbIC MOHATHA U MeTOMB! | AKTHBHAs pabota |BeimonHenue pabot|HeBbimonHeHne pa-

AQHAJIUTUYECKON eOMETPHUHU U JIU-
HeliHoit anreOpbl, auddepeHun-
QJILHOTO ¥ UHTETPAJILHOTO CUHCIIe-
Hust, auddepeHIraIbHBIX YpaBHe-
HUH, TEOpUH BEPOSTHOCTEH U Ma-
TEeMaTHYECKOH CTaTUCTUKH, TEOpHU
(GYHKLUIT KOMILIEKCHOTO ITepeMeH-
HOTr'0, BEKTOPHOT'0 aHAJIN3a; dJIe-
MEHTHI (PYHKIMOHAIBHOTO ¥ TapMO-
HHYECKOr0 aHaJIu3a

Ha MPAKTHYECKIX
3aHATHAX, OTBET HE
MeHee YeM Ha T10-
JIOBHHY 3a1aHHBIX B
mporecce ornpoca
BOIIPOCOB

B CpOK, TPEIyCcMOT-
pEeHHBI B pPaboUnX
nporpaMmax

00T B CpOK, Tpemy-
CMOTpEHHBI B pa-
004Mx TIporpammax

YMeer npuMeHITh MaTeMa-
THUYECKHE METOJIbI AJIS pelie-
HUS IPAaKTUYECKUX 3a]a4

Pemenne ne MmeHee
TOJOBMHBI CTaH-
JAPTHBIX TIPaKTHYE-
CKHX 3a1a4

Bremmonnenne paboT
B CPOK, HPEIyCMOT-
pEHHBI B pabodmx
nporpamMMax

HeBbimonuenue pa-
00T B CpOK, TIpemy-
CMOTPEHHBII B pa-
00YHX Mporpammax

Bnaneer HaBbIKaMu puMe-
HEHHS MaTeMaTHYECKUX Me-
TOZOB B Ipo(heccroHaIbHOM
JeATeIbHOCTH

Pemenne He MmeHee
TTOJIOBHHBI TIPH-
KJIaJHBIX 33734 B
KOHKpETHOM Mpeni-
METHOI 00J1acTH

Brimonnenune pabor
B CpOK, NperycMOT-
peHHBIH B paboumx
nporpaMmax

HeBbimonuenune pa-
00T B CpOK, Tpemy-
CMOTPEHHBII B pa-
00uMX Mporpammax




7.1.2 Tan NpoMe;KyTOYHOr0 KOHTPOJIsI 3HAHUM
Pe3ynbTarhl IpOMeEKyTOYHOTO KOHTPOJISL 3HAHUI olleHUBaroTcs B 1, 2 U 3 cemecTpax Juis

OYHOM (OpMBI 00YUEHUS TI0 YETHIPEXOAITEHOM CUCTEME:

«OTJINYHOY;
«XOPOILOY;
«YOBIIETBOPUTEIBHO;
«HEY/I0BJIETBOPUTEIIHHO.

Komne- | Pe3yabtaTnl 00y4yenus, xapak- | Kpurepun OtimnyHo Xopowo YaoBa Heynosa
TEeHUIHUA TEePpU3yrumue OLlCHUBA-
copMHPOBAHHOCTH KOMIIETEH- HUSA
10708
OIIK-2 | 3HaeT OCHOBHBIC TIOHSATHS U Me- Tect Brimonunenne |Broimonnenue tecta | Bommonnenue |B TECTe
TOJIBI  AHAJIUTHYECKOH I€OMETPHH tecta Ha 90-|Ha 70- 90% tecta Ha 50-|meHee 50%
1 TUHEiHON anre6psl, audde- 100% 70% TpaBHIIb-
PEHOHAIBHOTO U HHTETPAJIBHOI'O HBIX OTBe-
HCUHCIICHUs], An(depeHnInans- OB
HBIX YpaBHCHUHU, TEOPUU BEPOAT-
HOCTEH U MaTeMaTHUYeCKON CTaTH-
CTHKH, TEOpHH (QyHKINI KOM-
TUICKCHOT'O TIEPEMEHHOT0, BEK-
TOPHOTO aHaJIHN3a; AIEMEHTHI
(byHKLU/IOHaIlBHOFO " rapMoHu4e-
CKOr0 aHajm3a
YMeer npuMeHsaTh MaTeMa- | Pemenme | 3amaum pe- [IponemoHncTpu- [Tponemon- | 3amauu He
THYECKUE METOMBI IS pe- CTaH- IIEHBI B ITOJI- | pOBaH BeprIﬁ Xon CTpHUpPOBAH PECHICHBI
LIIEHHsI IPAKTHIECKUX 3aay | AQPTHBIX | HOM o0BEME U | pellieHus BCeX, HO | BEpHBIN X071
[IPaKTU4e- | TOJYYEHbI HE TI0JIy4Y€EH BEP- peuieHus B
CKHX 33/1a4| BEpHbBIC OT- | HBIH OTBET BO BCEX | OOJIBIIMHCTBE
BETHI 3aJa4ax 3a7a4
Brnazneer HaBbikamu npuMe- | Pemenme | 3amaum pe- ITponemoncTpu- ITponemon-
HEHUS MaTeEMaTHYECKHUX Me- CTaH- HICHHI B II0JI- | pOBaH BCprIﬁ Xon CTpUPOBaH 38.,[[3.‘11/1 HC
TOJIOB B TIPO(ECCHOHANBHOI | AAPTHBIX | HOM o0beMe U | pelieHust BceX, HO | BEpHBIN XOJT peLeHsl
NeSATETbHOCTH IIPaKTH- IIOJIYYEHBI HE IOJIY4YEH BEp- peleHus B
YECKUX BEpHBIC OT- | HBIH OTBET BO BCEX | OOJIBIIMHCTBE
3a1a4 BETHI 3aJa4ax 3a7a4

U (WIH) ONBITA AeATEJIbHOCTH)

7.2 IlpuMepHbIA NepeYeHb OLEHOYHBIX CPeACTB (THMNOBBIE KOHTPOJIbHbIE 3a-
AAHHMS WIH MHbIE MAaTePHAJIbl, HeO0X0AUMBbIE /ISl OLICHKHU 3HAHUI, YMEHUI, HABBIKOB

7.2.1 IllpuMepHBIii IepevYeHb 3aJaHUH VISl MOATOTOBKHM K TECTHPOBAHUIO

IlepBblii cemecTp

1. Ecnu y HeoJHOPOHOM cUCTEeMbI N TMHEWHBIX alreObpandyeckuX ypaBHEHU ¢ N HEM3BECTHBIMU

ONIPEETUTENb PABEH HYIIO, TO
A) ee MoxxHO pemaTh o popmynam Kpamepa
b) ee MOkHO pemiaTb MaTPUYHBIM METOJJOM
B) ee moxHO pemats MmeTogom ["aycca
I') ee Henb3s pemaTh

2. MaTpuiibl MOXXHO YMHOXaTh
A) Bcerna
b) ecnu umcno cTpok B mepBOil MaTpUIlE paBHO YUCIY CTOJIOIOB BO BTOPOIt
B) ecnu yucno ctonOI0B B epBOil MATPHUIIE PaBHO YUCITY CTPOK BO BTOPOI
I') Tonbko KBagpaTHBIE




3. OOparHast MaTpula eCTh y
A) m1060# MaTpuIIbI
b) mo0oii KkBagpaTHON MaTPHILIBI
B) m000ii kBagpaTHOW HEBBIPOKICHHON MaTPHUIIBI
I') 310 penkoe cBOMCTBO, OHO Y MaTpull BCTPEUAETCS UHIUBUIYAIbHO
4. Bektopsl € =1 + 7k, €, =a +2j+ 4k, g =3 +2j+ k o06pasytor 6azuc
IpH 0L, PABHOM
1
A0, b)), B-I; D2 I 3
5. BexTtopHO€ IpOoU3BEIEHNE PABHO HYIIIO IS

A) KOJITTMHEapHBIX BEKTOPOB

b) koMI1aHapHBIX BEKTOPOB

B) nepneHukynspHbIX BEKTOPOB

I') oHO He paBHO HYJIIO, €CIIM BEKTOPBI HEHYJIEBBIE.

6. CMmel1aHHO€ MTPOU3BEIEHNE TPEX BEKTOPOB PABHO
A) o6beMy mapasieNienurena, MoCTPOSHHOTO Ha HUX
b) mo moaymto paBHO 00BEMY MapauieNenuIea, MToOCTPOSHHOTO Ha HUX
B) 06bemy TeTpanipa, IOCTPOEHHOTO Ha HUX
I') momanm mapamenorpamma
Xx+2 y-1

YA
7. llpsimas 2 —=§ napajuieNbHa IOCKOCTH  3x-2y+2z+1=0 npu « paBHOM
a

A) —2; 5)9: B) % D1 -3

8. OKpY)XHOCTh — 3TO T€OMETPHIECKOE MECTO TOUEK IIOCKOCTH, PABHOYIAICHHBIX
A) OT TaHHOHM TOYKH 3TOM KE TIOCKOCTH
b) oT AByX MaHHBIX TOUYEK 3TOH K€ MIIOCKOCTH
B) oT nanHO# npsiMO¥t M TaHHOW TOYKH
I') mpaBUIbHBIN OTBET HE YKa3aH

Ne)

. Muddepenuman paBen
A) yrinoBomy ko3 duIieHTy KacatelbHOU K rpaduKy GYHKIIMH B TOUYKE KaCaHUS
b) ckopocTu n3mMeHeHust GyHKIIMH
B) mpuparienno opuHaThl KacaTeIbHON
I') mpou3Bo1HO# B TOUKE KacaHUs

10. Ecin yist mro6oro € > 0 cymectByet N Takoe, 9to 1ist j1t060ro x u3 [X| >N
cnenyert [f(X)-a| < g, To

A) lim f(x)=0; B) lim f(x)=a;B) lim f(x) =—0;T) lim (x)=0; Ji lim f(x) =a.

11. Y3 HenmpepbIBHOCTH (PYHKIMH
A) cnenyet nuddepeHIupyeMOCTh
b) e cnenyer nuddepenupyemoctsb
B) cnenyer HenmpepbIBHOCTh MPOU3BOIHOM

12. C nomouisro npasuia Jlonurans
A) packpbIBalOT J100bIE HEOTIPEIEIIEHHOCTH MTPH BBIUMCIICHUH MTPEIEIIOB
b) packpeiBator HeomnpeaenaeHHOCTh 0/0, GeCKOHEYHOCTH/OECKOHEUHOCTh MPU BBIYMCICHUHN
MpeaesoB



B) HaxoniT npousBoiHbIE
I') HaxoaT npupaieHus

13. Ecnu npenens! (GyHKIUU CIIEBa U CIIpaBa B TOUYKE pa3pbiBa KOHEYHBI U HE PABHBI, TO 3TO
A) ycTpaHuMasi TouKa pa3pbiBa
b) Touka pa3pbiBa nepBoro pona
B) Touka pa3psiBa BTOporo poja.

14. Bropoii muddepennunan pyukiun f(X) B Touke X umeer Bu

A) df (x)-Ax; b) f(X)dXZ; B) d(f(x-Ax); I) d i (x)-Ax; D) fr(x)dx>.
15. Tlpencrasienue Gynkuun Yy=sinX psaom Teiopa B OKpeCTHOCTH TOUKH X=0 UMeeT BU/I

X2 Xn 3 5 X2n+1
A) 1+ X+—+..+—+...; B)X+ —+—+...+ +..;
2! n! 3 o (2n+1)!
2 3 n+l 3 5 2n+1
B) x—X—+X——...+(—1)n S I x—X—+X——...+(—1)n X o]
2 3 n+1 3 5 (2n+1)!
2 4 2n 2 4 2n
1) l—X—+X——...+(—1)n X, ;. E) 14 Xy X
21 4 (2n)! 21 4 (2n)!

Bropoii cemecTp

1. OnHa u3 nepBooOpa3HbIX s pyHknuu  SiN(5X—7) wumeeT BUJ
1) 5cos(5x-7); 2) 3-5cos(5x-7); 3) 1%005(5x =7); 4)-2cos(5x-7); 5) %cos(Sx -7)
2.

2. HecoOctBenHbIit nnTerpan | = J.XE‘XZ dx
0
1
1) pacxomutcst;  2) | =§; 3) 1=1; 4) 1=0; 5 I=-1.

X
3. YactHas npousBoaHas Gpynkuun Z =tg— 1o Y B Touke M(m,1) paBHa
y

1) 0; 2) i; 3) 1; 4) -m; 5) n+1.
T

4. JIBoiHOM MHTETpaj MO ONPEICICHHUIO 3TO
A) J1Ba TOBTOPHBIX
b) npenen uHTErpaIbHBIX CyMM
B) mpenen uHTerpasbHBIX CyMM 110 HEKOTOPOU MPaBUIbHON 001acTh
I') npenen uHTErpaIbHBIX CyMM MPHU YCIOBUHU, YTO OH CYILIECTBYET M HE 3aBUCHUT OT criocoba
pazOueHus 001acTH.

5. JIBOMHO HHTErpan ﬂ f(x,y)dy 1o obnactu D orpanuuen auHUAMU
D

y= et x=2,x=0, y=0 paBeH MOBTOPHOMY

1+lny

D [ foody: 2) fay [Foonea 3 [ox] foodys 4) [oy] 1o

O e
O L@ |



5) jdx} f(x,y)dy.

6. Inomans o6nactu D, orpanuuennoit kpuBbiMu: X + Y% =1, x> + y*> =4, y >0 BbIpaxaeTcs
MMOBTOPHBIM HUHTCIPAJIOM

wdpi 5 [ do] pdp.

O o [ N

V4 2 V4 2 T 2 2
1) [do[pdp; 2) [do[pdp: 3) [defdp; 4) [do]
0 0 0 1 0o 1 0 T
2
dx )
7. Uaterpan .[ —————— T0CJIe MOJCTAHOBKU X + 6 =1° mpumer Bua
X++VX+6
2dt 21 2dt 2t
a)jrz+r’ )jrz+z—6 ’ B)Irz+r+6 ’ r:)-|.;»,*2+6

8. Cpenmn TMepeYMCICHHBIX WHTETPATIOB YKKUTE BCE, KOTOPBHIC BBIUUCISIFOTCS C  TIOMOIIBIO
(hopMyBl MHTETPUPOBAHUSA IO YACTSM:

a) jcos3xdx ) J..xcosxdx; B) J‘xt;:osx2 dy . 1) Jxex dx -

) J.xe dx e)_[x]nxdx, }I{)I\-’"xdx'

9. ®opmyna ['prHa cCBA3bIBAET
A) 0001 KPUBOJMHEWHBIA WHTETPAJT C TBOWHBIM

b) kpuBoNMHENHHBIH UHTErpall IO 3aMKHYTOMY KOHTYpPY C JBOMHBIM MHTETpajioM Mo 00J1acTH,
OTPAaHUYEHHON ATUM KOHTYPOM

B) kpuBonMHEWHBIM MHTErpaj MO 3aMKHYTOMY KOHTYPY C MOBEPXHOCTHBIM HHTETPaJiOM IO
MMOBEPXHOCTHU, HATSIHYTOU Ha 3TOT KOHTYP
I') moBepxXHOCTHBIN MHTErPAJT TIO 3aMKHYTOM TIOBEPXHOCTH C IBOMHBIM HHTETPAJIOM
10. ®uznyueckuii CMbICII KPUBOJIMHEUMHOTO MHTErpayia 1-ro poaa:
A) mutomaas GUrypsl
b) paboTta nmepeMeHHO# CUIIBI BJIOJIb TUHUHT
B) 3apsin, pacnpeneneHHbli BIOJIb TMHUH
I') cpennee 3HayeHune PyHKIUU HA TUHUU
11. ®usnyeckuii CMBICI MOBEPXHOCTHOIO MHTErpayia 2-ro poja:
A) momaas TOBEPXHOCTH
b) nmotok BekTOpa uepe3 MoBEpXHOCTh
B) cymmapnas macca, pacnpeziesieHHasi Ha IOBEPXHOCTH
I') cuna, neiicTBytoiasi Ha MOBEPXHOCTh CO CTOPOHBI MOJIS
12. K xapakTepucTukaM CKaJsipHOIO MOJISI OTHOCSTCS
A) potop
b) nuBeprenmus
B) nunum ypoBHs
I') uupkynsus
J) rpagueHT
E) mnpousBojaHas 1o HaNpaBICHUIO
13. K xapakTepucTUKaM BEKTOPHOTO TOJISI OTHOCSATCS
A) potop
b) nuBeprenmus
B) nunun ypoBHs
I') uupkynsus
J1) rpaguieHT
E) mnpousBojaHas 1o HANPaBICHUIO



14. I'pagueHT NOJIS U — 3TO

A) lim u(f + 1) ~ (k) B) Mp M5, g B) L] I) azl: + 622 + 62121
0 ox oy oz ox oy oz ox~ oy- oz
15. Ilone d sBusieTcsl rapMOHUYECKUM, €CIH
A) rota=0
b) diva=0

B) rota=0, diva=0
I) a=gradu-+roth

16. Tonusiii muddepenmuan dyraxuun f (xy) = 12 B Touke M(1,1) paBen
y

1) dx—2dy; 2) 2dx—dy; 3) 2dx+dy; 4) dx—d—zy; 5) dx+2dy.

Tpernii cemecTp

1. O6mum pemenrem auddepentmansaoro ypasuenus Y' + Y’ = 0 susieTcs
1) ce”
2) C, +Ce”
3) ce'+ce”
4) c,sinx+c,CosX
2. SIBnsieTcst M YaCTHBIM peleHueM uddepeHnanbHOr0 YpaBHEHUS SBIsSeTCs QyHKIHS?
y'=—-4x+1 vy =—gx3 +X—2
3 4
y" =12x° y=x*
y'=-10  y=-5x%°
y'=3x-2 y=x"
3. YactHbIM penieHueM audhepeHInaibHOTO YPaBHEHHS ABISETCS (QYHKIIUS

y'-2y'+2y =x-x’ 1) y=—x*—3/2x*-2x
y"-2y'=6x*+1 2) y=2x+3
y"+4y=8x+12 3) y=—1/2(x*+X)

4. YcTaHOBHUTE COOTBETCTBHE MCXKOY ,Z[I/I(b(bepeHI_[I/IaJ'ILHHMI/I YPaBHCHUAMU IICPBOT'0 MOPAAKA U UX

HA3BaHUAMU
1) ydx + (2/xy — x)dy = 0; 2) (&% + y* + 2x)dx+ 2xydy = 0;
3) (xy’ + x)de+ (x'y— y)dy =0; 4) (x* + y)dx—xdy=0.
a) C PA3TEIAIONIHMHUCA TT€ PEMEHHBIME, 6) OHOPOHOE,
B) IHHeHHOE, T') B ITONHBIX AH(pdhepeHIHaax.

5. YacTHOoe peleHde JuHEHHOro auddepeHianbioro ypaBuenus Y —4y =3C0S2X cuemyer

WCKaTh B BHJIC
a) ¥ = ¢'(Acos2x + Bsin2x) 6) ¥ =x(4cos2x + BsinZx) ;
B) ¥ =(dx + B)cos2x + Csin2x ; r) ¥ =Acos2x + Bsin2x;
o) ¥ =(4x+ B)cos2x + (Cx + D)sin2x .

6. O0wee pemenve qupdepenimansaoro ypasaenus Y —4y'+4y =0 umeer Bua



a) y=C e + Cyxe™™ ) y=Cie+Cxe™; By y=Ce+C e
r) y=Ccos2x+ Cosin2x; 1) y=Ce*™ |

7. OYHKIMIO KOMIDIEKCHOTO IEPEMEHHOT0 MOXKHO U hepeHIpOoBaTh
A) mo0yro
b) orpanuuennyro
B) HenpepriBHYyIO
I') ynosnerBopstomtyto ycnoBusam Komu-Pumana
8. JleficTBUTeNbHAS 1 MHUMAs YaCTH aHATMTUYECKON (DYHKIUH SBIAIOTCS QYHKIIUSMU
A) aHATUTUYECKUMU
b) rapmonnueckumu
B) orpanuuennpiMu
I') HenpepbIBHBIMU

0
9. HGO6XOJII/IMBII\/'I MPU3HAK CXOAMMOCTH YHUCJIOBOI'O psAga Zun 3aIlliuChIBACTCA B BUJIC
n=1

limu, =0 limu, =0 limu, <0 limu, >0
10. Yucnosoii psin i# CXOJIUTCS TIPHA
| S TOOeT P
1 3
Dp>1; 2)p<2 3) P> 4) p=2; 5) p<3.

n

0
X
11. O6nacThIO CXOAUMOCTH CTETIEHHOTO psiaa Z—n ABJIIETCS] HHTEPBAI
n=1

DE33; 2383 LB 4) (33 5) (—1, 1)

12.  CKOJBKO MEPBBIX WIECHOB psilia TOCTATOYHO B3ATh, YTOOBI UX CyMMa OTJIMYAJIaCh OT CyMMBI
psAlla Ha BEJTUYUHY, MEHBIIIYIO, ueM 10 6.

1) i(_rll);_l (Oteer: n=10%)

e

13. Haiitu B3auMHOE cOOTBETCTBHE M1y byHkiusmu 1) e”;2) cosx; 3) sinx;4) Inl+X) wu
UX Pa3lIOKEHHEM B CTEIICHHOM PSII;:

(OrBer:n=10° )

ox— =t 4+ (-1 +
>t 3 -1
2 4 2n
\ XX +(-D" A
2 4 (2n)!
3 5 2n-1
i x—X—+X——...+(—1)”’lX—+...
3 5l (2n —1)!
. 1 1 1 1
| I+ =+ —+=+..+—+....
n 20 3 n!

14. Ecnu y pyHKIUM KOMILJIEKCHOTO IEPEMEHHOr0 B TOYKE Zp MOJIFOC BTOPOTO MOpPsAKA, TO P
JlopaHa B OKpECTHOCTH 3TOM TOYKH
A) He UMeeT IIaBHOM yacTu
b) He nmeeT npaBUIbHOM yacTu
B) numeer 6eckoOHEUHYIO TJIaBHYIO 4acTh
I') B rmaBHOM yacTu UMeeT He 0oJiee BYX YICHOB
15. Boiyet (hyHKIMU OTHOCUTENILHO TOYKHU Zg paBEH



A) Bcerja HyIO
b) xoaddunmenty c_j pasnoxenus GyHKun B psia JlopaHa B OKPECTHOCTH 3TOM TOUKH
B) xoa¢ddunuenty c1 paznoxenus GpyHkuuu B pan JlopaHa B OKpeCTHOCTH 3TOM TOUKH
I') He cBsi3aH ¢ pasznoxkenueM (yHKIuH B psaa Jlopana
16. YUetHsie nepuoauueckue GyHKIMH pacKiIaabIBatoOTCs B psijg Oypbe
A) no cunycam
b) no xocunycam
B) u o cunycam u o KocuHycam
I') BoOO1IIE HE paCKIIaIBIBAIOTCS

YerBepThlid ceMecTp

1. SBnsiercst mu Gynkmms f (t) =e* opurnmanom? Ecin fa, To yKasaTh MOKa3aTeNb POCTa.

A) na, In2;
b) na, 1;
B) na, 2;
I') uer.
2. Korga npumeHsieTcst KJ1acCU4eCcKHi crioco0 3aaHusi BEpOSITHOCTH:
a) TIPOCTPAHCTBO JIEMEHTAPHBIX COOBITHI OECKOHEYHO, BCE COOBITHS PABHOBO3MOYKHBIE M HE-
3aBHCHUMBIC;
0) IPOCTPAHCTBO AMEMEHTAPHBIX COOBITHI 3aMKHYTO, BCE COOBITHSI HE3aBUCUMBI;
B) IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUN KOHEUHO, BCE COOBITHSI pABHOBO3MOYKHBIE;
T') IPOCTPAHCTBO JIEMEHTAPHBIX COOBITHI KOHEYHO, BCE DJIEMEHTApHBIE COOBITHSI HE3aBHCHMBI.
3. Korga mpuMeHsieTcs TeOMETPUYECKUN CIIOC00 3a/1aHUsT BEPOSTHOCTH:
a) IPOCTPAHCTBO JIEMEHTAPHBIX COOBITHI OECKOHEYHO, BCE COOBITHUSI PABHOBO3MOJKHBIE U HE-
3aBUCHMBIE;
0) MPOCTPAHCTBO AIEMEHTAPHBIX COOBITHI 3aMKHYTO, BCE COOBITHSI HE3aBUCHUMBI;
B) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHI KOHEYHO, BCE COOBITHSI PAaBHOBO3MOKHBIC,
I') IPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUI KOHEYHO, BCE DJIEMEHTApHbIE COOBITUSI HE3aBUCHMBI.
4. @yHKUMS pacnpeaesieHUus BEPOSITHOCTEN CIy4ailHON BEJTUYMHBL:
a) HEBO3pacCTaIoIIas;
0) HeyObIBaroIIas;
B) BO3pacTaromas;
T') yObIBaroIiasl.
5. CylHOCTb NpeAebHBIX TEOPEM U 3aKOHA OOJIBILINX YUCEIT 3aKII0UaeTC:
a) B OIPEJICJICHUN YUCIIOBBIX XapaKTEPUCTHK CIYYaHBIX BEIMYHUH MIPH OOJIBLIIOM YHCIIE Ha-
OJII0JTaEMBIX JITAHHBIX;
0) B MOBEJICHUU YHCIIOBBIX XapaKTEPUCTHK U 3aKOHOB pacIpeieIeHUs Ha0II01aeMbIX 3HAYCHH
CIIydaifHbIX BEJIMYUH;
B) B ONpeesieHu 00JIaCTH MPUMEHEHUSI HOPMAJIBHOTO 3aKOHA pacIpe/IesIeHUs CIIy4aliHbIX Be-
JIUYHH MPH CIOKEHUU OO0JBIIOTO KOJUYECTBA CIYyYaiiHbIX BETUYHH;
T') B IOBEJICHUH YUCIIOBBIX XapaKTEPUCTUK U 3aKOHOB paclpeAeNieHUs CIydalHbIX BEIMYUH TIPU
YBEJIIMYCHUH YUCIIa HAOIOJICHUI U OIIBITOB.
6. KoaddurueHT koppensiuuu ciiydaliHbIX BEIMUYUH XapaKTepUu3yeT:
a) cTereHb He3aBUCUMOCTH MEXIY CydalHBIMH BeTMYHMHAMH,
0) cTeneHb HEMMHEIHON 3aBUCUMOCTH MEXIY Cy4alHbIMHU BEIMYNHAMU,
B) CTENEHb TUHEHHON 3aBUCUMOCTH MEXIY CIy4alHbIMH BEIMYHMHAMH,
T') CTENEHb PErPEeCcCUU MKy CIYyYaliHBIMU BEIMYUHAMH.

7. CTaTUCTUYECKOH T'MITIOTE30M HA3bIBAIOT:
a) MPEANOI0KEHNUE OTHOCUTEIBHO CTATUCTUYECKOT'O KPUTEPHUS,;
0) mpeanoaoKeHNe OTHOCUTENHFHO TapaMeTPOB WM BHJIA 3aKOHA PaCIpe/IeIeHUs TeHepaTbHOMI
COBOKYITHOCTH;



B) NPEJIIOJIOKEHUE OTHOCUTEIILHO 00bEMa Ir'eHepalIbHOI COBOKYITHOCTH;
T') IPEANOJI0KEHHE OTHOCUTEIBHO 00beMa BEIOOPOYHOM COBOKYITHOCTH.
8. K omieHKam resepanbHON COBOKYITHOCTH MIPEABSABISIOTCS CIEAYIOIUE TPeOOBaHMUS:
a) OneHka J10JKHA ObITh CTAIIMOHAPHOM, 3pron4Hoi 1 3¢pexkTuBHOIM;
6) Onenka JoKHA OBITH COCTOSATEIBHON, 3PTOANYHON U A3PPEKTUBHOM;
B) OneHka J0KHA ObITh COCTOSITENIBHOM, CTAlMOHAPHOMN U 3prOJUYHOM;
r) O1eHKa JoJDKHA OBITh COCTOATENBHOM, 2P (PEKTUBHOM 1 HECMEIIICHHOM.

9.Y1opsi1I0ueHHBIMHU SIBJIIOTCA CIENYIOINE KOMOMHATOPHbBIE KOHPUTypaLuu
a) COYETaHUA U Pa3MEIEHUs;
0) mepecTaHOBKU U COYCTAHHS,
B) [IEPECTAHOBKHU U pa3MELIEHUS;

10. IInoTHOCTH pacripeneiaeHust BEpOSATHOCTEN 3TO PYHKIINS
a) HeyObIBaroIas ¥ yI0BJIETBOPSIOLIAsl CBOMCTBY HOPMUPOBKH;
0) oTpuLaTeNbHAS U YIOBJIETBOPSIIONIAs CBONCTBY HOPMUPOBKH;
B) HEOTpHUIIATEIbHAS M HEYJOBIECTBOPSIONIAs CBOWCTBY HOPMHPOBKH;
T') HEOTpULIATENbHAS 1 YAOBJIETBOPSIONIAS CBOHCTBY HOPMUPOBKH.

7.2.2 IlpuMepHbIii epevYeHb 3aJaHUI JJIS PelIeHUs CTAHJIAPTHBIX 3a1a4
IlepBbIii cemecTp

1. Pemnts cucteMy JIMHEMHBIX ypaBHEHHI MeTo1oM Kpamepa:
2% — 3o+ Xz3=—7
X1+ 4%, + 2X3 =1
X1 —4X2 =-5.

2. UccnenoBath cucTeMy U pemuTh MeToioM ["aycca
X, =X, + X3 — X, =—2
X, +2X, —2X; — X, =—5
2X, — X, —=3X; +2X, =-1
X, +2X, +3X; —6X, =-10

3. Beluncinuth (1—i)10.

4. Mansl Touku A(1, 2, 3), B(-1, 0, 2), C(0,1, -1), D(2, -3, 0). Haiitu:
1) opr BekTOpa AB,
2) Hanpasasromue Kocunycsl Bekropa CB,
3) Ipoekuuto Bekropa AB Ha BekTop CB,
4) VYron mexnay Bekropamu AB u AC,
5) Ilmomans Tpeyroibpauka ABC,
6) OO6bem nupamuasl ABCD,
7) [muny BeicoTta Tpeyroiabauka ABC, onymennyto u3 C Ha AB,
8) Bsicoty B upamu/e , onymieunyto u3 D na ABC,
9) Jlexart mu touku A,B,C,E B ogHoii mmockocTH, eciu E(-1,1,2).
5. Haitu nipenensl

x* —x NI+ X+ X —T+2x—x°

1) lim————;2) lim : 3) lim

x>l X° 4+ X—2 x—2 X2—2X X—>0

5x—-2Y" . 1—cos4x

;A lim——

5x+2 x>0 2x-1g 2X
6. Haiftu npousBogHbIe QYHKIIHIA:

X x,

1) y= X 2) y=39"%; 3) y=Incos7x; 4) y=vx*+2x+3; 5) y:(x“+1)sin23x.
+

X3



o o x_Y-1 z+1
7. HaiiTu TO4Ky IepeceyeHus NpsIMOM U INIOCKOCTH, €CIU  — = ——— ,X+2y+32-29=0

2 1 2
8. HaiiTi nHTEpBabI BHITYKIOCTH, BOTHYTOCTH U TOUKHU IIEpernda KpuBoi

y =3/4x® —12x

9. HaiiTu TOUKH 3KCTpEMyMa U aCUMIITOTHI KPUBOM

16
X(4 - x%)
10. Borurcauts npubamkentno arcos(0,9).

y:

Bropoii cemecTp

1. BBIYMCIUTD HHTETPAJIBI:

.[Ll)dx 2)_[(7x—10)cos4xdx
6x+13

3) arctgx +1d 4) x+x+2
I 1+x? " -[ (x+2)x

2. Bolunucaurh I/IHTeraJ'I
7l2
1 ————sn— dx. 2 xsin3xdx .
)] ( 8j ) |

3. Beruncnuth JUTUHY Oyrd KpuBoit Yy =2—¢€",In J3<x<InyB.
4. BbIYHCIIHUTH MJIOIIA/Ib CETMEHTA, OTCEKaeMOro MPSIMO Y =—X OT mapabosibl y =2X — X’ .

5. BeruncnuTh 4acTHbIE MPOU3BOaHbIE 1-r0 mopsinka u nquddepeHnnan GyHKIUHU BYX MepeMeH-
HBIX:

6. UccnenoBats QyHKIIUIO Z = X2 + Xy + y2 +X—Yy+1 Ha skcTpemMyMm.
7. U3MeHUTDb NOPAIOK UHTETPUPOBAHHUS.

fdx .T fdy+}dx}f dy’
-2 7\/277 -1 x

8. Brruuciauts

J:[ (x2y+3xy2) dx dy
D

D: =-1, x=1, y=1, y=2

9. Haiiti miommaab (GUrypsl, OrpaHUYEHHOM JAHHBIMU JTHHUAMU:
Y2 -2y + x4 =0,
y?—10y + x* =0,

1
= X, y= 3x
y \/5 y

10. Berunciauthb ” ycos(y+z)dxdydz, ecrm V: y:x/;,y:O,Zzo,x+y:%,
\Y

11. B kakux TOuKax OpOCTPaHCTBa TpajgueHT moas U= x>+ Yy +2° -3 aBEH HYII0?
pocTp P p Y

12. HaiiTi CKOpOCTb H HANpaBIICHHE HAMOBICTPEHIIIero Bo3pacTarus mons U = X°y°z B Touke P(1, 1, 2).

13. Haiitut mupkyssiuo mons — Yi + Xj + ck , ¢ = const, Bxons okpyxkHOCTH X +Yy?=1,2=0



14. Brurunciauthb jédF, rge a= y27+ ij? u I’ — nyra mapaboner y = 4 — XZ, Haxo/IsIasiacsa B
r
BEpPXHEH MOJIYIIOCKOCTH U TIPOXOAMMAs IO 9aCOBOM CTPEIKE.

15. I Z 2dXdy , TA€ S — BHEIIHSS CTOPOHA DJUIMIICOMAA  —5 + -~ +— =1,
a
S

16. Belunciuts 0ToK Bektopa  Xi + Yj + ZK uepes BHEIIHIOI CTOPOHY TeTpad/Ipa, OrpaHu-
geHHOro miockoctsmu X =0, y=0, z=0, x+y+z=1.

1
17. HaiiTi mpou3BOIHYIO CKAJIIPHOTO MOJs U = > x> — > y® +2 BTOuke P(2, 1, 1) o Hanpasie-

. Xx—-2 y-1 z-1
HHUIO IIPSIMOU 1 = 0 = > B CTOPOHY BO3pacTaHHU IT0JIA.

2
. _ - ~ YX -
18. HaiiTi poTOp M AMBEPreHIUIO BEKTOPHOTO 0Nt a = 2xyInzi +x*Inzj + X i
z

Tpernii cemecTp

1. Pemuts nuddepennmanbubie ypaBHEHUS.
2

1) y=@1+y)x*; 2y —y +4y+2 3) ¥+ =(x—De'y’

2. Haiitu perrenne 3agaun Komu
y'-y/x=x* y@)=0.
3. Haiigure obmiee perenne qudGepeHInaIbHOT0 ypaBHEHUS
1) y"—2y' —8y=80c0s2x, 2) y"—6y'+13y = 25xe?,
4. Peumnts 3amaqy Koum  y”"—4y'+4y =—x*+3x, y(0)=3, y'(0)=4/3.
5. Pemuth cucremy nuddepeHmanbHbIX ypaBHCHUH
X=4X+3,
{ . x(0)=-1 y(0)=0.
y=X+2Y;
6. JleiictButenpHas yacTh popmynsl T (z) =Z —iz*> paBHa
1) y+x2+y%  2) x=2xy; 3) y—x"-y*% 4 x+2xy; 5) —y+x*+y’.
7. BoccTaHOBUTH aHATUTHYECKYIO (DYHKIIUIO TI0 €e JieiicTBUTeNbHOM yactn U =—(X+Y), f(0)=0
05
8. Beruncaute unTerpan ¢ rousoctsro 0,0001: jsin x%dx .

0
9. Haiitu paanyc CXO0AUMOCTH U UHTEPBAJl CXOAUMOCTHU CTCIICHHOI'O PAJa

o0 (X_S)n
Zl n'

10. MiccnenoBath Ha CXOIUMOCTD PSIIIBI:

0 3n+2 0
b ; 2 nzll 2n +3
T dx
11. Beraucauts uHTErpanl J. W
—o \ X"+

12. Tponomxkas ¢yukiuto f(t) deTHpIM WM HEYETHBIM 00pa3oM, pa3iokuTh ee B psia Dypwe 1mo
KOCHUHYCaM.
f(t) = £ + tma [ ; 0].



13. Iepuoanueckuii curuan f(t) pasnoxure B TpuroHoMerpuueckuii psin @yprwe. Beraeptuts rpa-
¢uku curnana f(t) u yactuanbix cymm Si(t), Sa(t) paga Oypee.

lecm —3<t<-1
ft)=t?ecmm —1<t<l, f(t+6)= f(t)

lecm 1<t<3

14. HaiitTi KoopuHATHI BeKTOopa X ={1, 2, 4} B 6asuce (e},€),€5), eciau oH 3a7aH B 6azuce
(el’ eZ ! e3) .
e;=e, +e,+3e,,
€)= (3/2)81 €
e, =—€, +e, +e,,
15. IlpuBectu kBagpaTHUHYO (POPMY K KAHOHUYECKOMY BUY OPTOTOHAJIBHBIM NPE00pa3oBaHUEM
2X2 + 2X5 +2XZ +8X X, +8X X, —8X, X,

YerBepThlii cemecTp

t
1. Haiiti n3o0paxenne nanHoro opurunana. f(t)= e¥ cos2t +sh 2 +t%e*,

2. Haiitu opurusai no 3aJaHHOMY H300pa)KEHUIO C TIOMOIIBIO CBOKMCTB IpeoOpazoBanus Jlammaca.

2e7°P
F(p) (-7
3. Haiitu opuruHai mo 3ajaHHOMY U300paKeHHIO
F(p)=— P2
(p+1)(p+2)

4. Haiitu pemenue 3anaun Komm.
X"+2X + X =t* +5t+4;
x(0)=-1, x'(0)=0.
5. Pemuth cucremy nuddepeHImanbHbIX YpaBHEHUH OTIEPAIIMOHHBIM METOJIOM:
X'=X+3y+2,
y'=x-y+1L

x(0)=-1, y(0)=2.

6. DK3aMeHalMOHHBIM OWJIET /711 MMCBMEHHOTO dK3aMeHa cOCTOMT U3 10 BOompocoB — 1o 2 BOIpoca
u3 20 mo KaxkJIoW U3 MATU TeM, Mpe/ICTaBiIeHHbIX B Omiere. [lo kax ol Teme CTyAEHT MOATro-
TOBMJI JIMILIb NTOJIOBUHY BCEX BOIPOcOB. KakoBa BEpOSTHOCTb TOTO, YTO CTYIEHT CHIACT IK3aMEH,
€CJIM JIJIS 3TOT0 HEOOXO0IMMO OTBETUTH XOTs Obl HA OJJMH BOIIPOC MO KaXKJI0W W3 TSATH TeM B OHU-
sere?

7. Ilpubop MoxkeT coOupaThbcs U3 BHICOKOKAYECTBEHHBIX JIeTallel W U3 JeTalled 0OBIYHOTO Kaue-
cTBa. M3BecTHO, uTo 0K0J10 40 % mpubOpOB cobupaeTcs: U3 BHICOKOKAUECTBEHHBIX JIeTANEH, IPU
3TOM BEpPOSITHOCTh 0E€30TKa3HOU ero paboTsl 3a BpeMs t paBHa 0,95. Ecnu mpubop cobpan u3
neraneil 0OBIYHOTO KayecTBa, 3Ta BeposaTHOCTh paBHa 0,7. IIpubop HCHBITHIBAICS B TEUYCHUE
BpeMeHH t 1 paboTan 6e30Tka3Ho. HaliTu BepOSTHOCTH TOTO, YTO OH COOpaH U3 BHICOKOKAUYECT-
BEHHBIX JIcTalIeH.

8. JlaH 3aKOH pacnpeneneHus JUCKPEeTHON ciaydyaiiHON BennuuHel X. HallTu MaremaTudeckoe
O’KUJIaHUe, TUCIIEPCUIO U CpeIHEKBaipaTHueckoe oTkiIoHeHue. [locTpouts rpaduk GyHKIUN
pacrpeneneHus.



01 |02 |05 |01 |01

X |45 70 95 120 | 145
p

9. 3amana ¢ynkuus pacnpeaenenus F(X) cnyuaitHodt Benwumubl X. Haiiti mioTHOCTH pacrpe-
nenenust BepositHocteit f (X), MaremMaTnueckoe OXuIaHUe, JTUCIEPCHIO, CPEIHEE KBajpaTHie-

CKO€ OTKJIOHEHHE M BEPOSITHOCTh MOMAaHusl CydyalHOM BenmrmuuHbl Ha oTpe3ok [0,1]. Tloctpo-
uTh Tpaduku QYHKIUYU pacripeneincHust 1 GyHKIUU TUIOTHOCTH PACIIPEICICHHSL.

0, x<0,
F(x)=<x%/8, 0<x<2,
1, x>2.

10. PaccmaTpuBaercst [BymMepHasi ciayvaiiHas BenmunHa (X, Y), rae X — noctaBka chipbs, Y — TO-
CTyIUIEHHE TpeOOoBaHMsI Ha Hero. M3BeCTHO, YTO MOCTYIUIEHHE ChIPhS U MOCTYIIEHHE TpeboBa-
HUS HA HETO MOTYT MIPOU30MTH B JIF0O0M neHb Mecsna (30 aHeit) ¢ paBHON BeposATHOCTHIO. O1-
penennTh:

a) BBIpAKEHUE COBMECTHOM IJIOTHOCTH U (DYHKIIMHM paclpenesieHus ABYMEPHOW CIIydalHOU
BenmuuHbl (X)Y),

0) IIIOTHOCTH BEPOSTHOCTH M (PYHKITUU PACTIPEIEICHHS OTHOMEPHBIX COCTaBIstomux X u Y,

B) 3aBUCHMBI WJIK He3aBUCUMBI X U Y,

I') BEPOSITHOCTH TOTO, YTO MOCTaBKa ChIPhSI IPOU3OMUIET 10 U MOCIIE MOCTYIIEHUS! TpeOOBaHMUSL.

11. 3agana coBMecTHas TNIOTHOCTh PacIpeielieHus IBYMEPHOH citydaitHo# Bennuunbl (X, Y):

f0Y) = o

(16 + x°)(25+ y°)
Haiitu ¢ynkuuio pacnpenenenus F(X, y).

12. Ha 3aBojie M3rOTOBJICH HOBBI MIPOBOM aBTOMAT, KOTOPHIA JOJDKEH OOECIICUUTH TOSBICHUE
BBIMTpBIIIA B Tpex ciydasx u3 150 Opocanuit MoHeThl. JJI1 MpOBEPKH TOJHOCTH aBTOMAaTa
npousBenieHo S00 ucnbITaHUM, T1€ BRIMTPHINT MOSBUWIICS S pa3. OLEHUTh BEPOSITHOCTh MOSIBJICHUS
BoIurphima. [locTpouts mpuOIMKEHHBIE JOBEPUTENbHbIE IPAHUIIBI U1 3TON BEPOSTHOCTH MPHU
v = 0,9, ucnosip3ys nHTErpasibHYIO TeOpeMy Myaspa-Jlamnaca. Kak nu3MeHUTCSI TOBEPUTENHHBIN

WHTEPBAJI, €CJIA TP TOM )K€ YACTOTE MOSBJICHUS BBIMTPHIIIA YUCIIO HAOMI01eHN Bo3pacTeT B 10
paz?

7.2.3 IllpuMepHbIi epevYeHb 3aJaHNH U1l pelieHu sl MPUKJIATHBIX 3a1a4

IlepBblii cemecTp

1. 3amucarh pasiox)eHne CHIIOBOTO BekTopa F 1o 6asucy |, j,K, 3Has, uro cuna F - mpunoxena

Kk Touke M (X,Y,Z) W HampaBiieHa K Havajly KOOpJAMHAT, a BEIMYMHA CHIIbI F mpsmo mpo-

MOPLUHOHANIbHA PACCTOSHUIO OT Touku M 1o Hauyana koopauHat. Kosdduuuent nponopimo-
HAJIBLHOCTH paBeH K .

2. Bexrop E mnpunoxeHHbIH B MPOU3BOJIBHOM TOUKE MpocTpaHcTBa M uMeeT HampaBiieHHe pa-

myc-Bektopa r=OM ¥ JmHY | E |= &2 r=| r |, @ > 0—const. Kak 3anucarb BeKTOp E?2C
r

KakuM (pU3NYECKUM 3aKOHOM CBsi3aH BekTop E ?

3. K touke O mpunoxenst cunet  F, i=1,2,3,4, omunakoBoit Bemuunust | F |= F . 3uast, uro

(F,F,)=(F,,F,) = (F,,F,) = 72°, Haiitn 3HaucHUC 1 HATIPABJICHHC PABHOACHCTBYIOIICH.



8.

. HaliTh EHTP TAKECTH CUCTEMBI, COCTOSIIEH U3 IBYX MaTEPUAbHBIX TOUeK A U A, , B KOTOPBIX

COCpPEIOTOYEHBI Macchl M, M m,. Pamuyc-BekTopsl Touek A U A, COOTBETCTBEHHO PaBHBI

nur,.

. Haiitu BeniMunHy paBHOJEHCTBYIOLIEH ABYX CUJI, IPWIOKEHHBIX K OJHON TOUYKE, 3HAsI BEJIMYUHY

COCTaBJIAIOIIUX CUIT U YT'OJI MCKAY HUMU.

Pemmth 3aaavy 4jid Cirydas TpEX COCTAaBJIAIOMIUX CUJI, IpeArnojaraid n3BCCTHbIMU BCIIMYNHBL
OTUX CHUJI U TPpH yrjia MCXKYy HAIIPaBJICHUSAMU CUJI, B3ATBIX IMOIIAPHO.

. IlycTp 21€KTpOH, 3apsii KOTOPOro paBeH €, JBUXKETCS CO CKOPOCThIO V B MAarHUTHOM II0JIE

MIOCTOSIHHOM HampspkeHHocTH H . B TakoM cimydae Ha 3J€KTpOH JEHCTBYET OTKJIOHSIOLIAs

J— o —_ e u— —_— o
cwia F , onpenensiemas popmynoit F =—[vxH], roe C- ckopocts cBera. Halitn Bemuuuny
C

cuiiel F .

. Tpu cumel K, F,, F;, npunoxensl B ogHON TOYKe, MMEIOT B3aUMHO IMEPHEHIUKYISPHBIE Ha-

npasienusi, F = F |, 1=12,3. Onpenennuts Benu4nHy ux paBHoAeicTBytome F u padory,
KOTOPYIO OHA COBEPIIAET, KOTa €€ TOYKA MPHUIIOKEHHUS, IBUTAsICH MPSIMOJIMHENHO, TIepeMeria-

€TCd M3 Ha4ajla B KOHECIl BEKTOpa F3 .

I[TycTh BpamiaTeabHOE IBIKCHUE )KUAKOCTH BOKPYr ocu OZ 3aaHO BEKTOPOM YTIIOBO# CKOPO-

CTH @ = wk . Palyc-BeKTOp YaCTHUIII XKUIAKOCTH, Haxo asmieics B Touke M (X,Y,Z) oTHOCH-

e

TEJILHO IIEHTPa €€ BpalleHus, 0003HaYnM yepe3 p . Bekrop

V(M) =[wx p] sBiseTcs BEKTOPOM JTMHEHHOW CKOPOCTH Bpallaro-

LIEHCST YaCTULBI KUIKOCTH.

1) [Noka3aTe Ha yepTek e BEKTOPHl @, O,V .

2) Haiitu paznosxeHue BeKTopa V

no 6azucy i, j, k w3HaueHue |V|.

9. 3aKoH U3MEHEHHMsI TOKa B 3JIEKTpOMarHuTe 0e3 IIyHTa omnpenenserca Gpopmymnoi

Ly

H _ E Ri+R, o o
|(t) = —(| —e ) Cunras Bce ImapaMeTpbl 3TOU (bOpMYJIBI IIOCTOAHHBIMH, HAUTH CKO-
R +R,

pocTh Toka B MOMeHT Bpemenn {=0.

10. Cuma IEeHUCTBUS KpYroBoOro 3JIEKTpUYCCKOI'o TOKa Ha HEOOJIBIION MarbHuT, OCb KOTOPOro pac-

IIOJIO’KCHA Ha MEPICHAUKYIIAPC K IIJIIOCKOCTH Kpyra, HPpOXOAAlIEeM Y€PE3 €ro HCHTP, BbIPAKACTCA
CX
3/2°

opmynon F=——
dopmy (@ +x%)

rae C—const, X- paccTOsiHHE OT LIEHTpa Kpyra 10 MarHura

(0 < x <), a- pamuyc kpyra. [Ipu kakom 3HaueHNH X BenuuumHa F Oymer HamOosbIei?

11. JIBmkeHrEe MaTepruaibHOW TOUKU TIPOUCXOIMT TI0 3aKOHY S = Ae M sinwt | (Ak,o>0),

KOTOpLIfI Ha3bIBACTCA 3aKOHOM 3aTyXaromux koyieOanuii. Haiitu CKOPOCTBb ABUKCHUS, YCKOPC-
HHUC U CUITY, IO JeicTBHEM KOTOpOfI MPOUCXOAUT 3TO ABHUIKCHUC.



12. B monymap paguycoM R BnmcaTs npsMOyrojbHBIN Mapauieenuries; Hanoobero oobEma.
Bropoii cemecTp

. . 2nt .
. HanpspkeHne cuHycouaaipHOro ToKa naercsa popmynoi E(t) = E, sin e a ToK opmyroi

. 2nt
J@t)=1J, Sln(Tﬂ -@,), rae E, u J, —nocTosiHHBIE BENUYUHBI; T — IEPUOA; ¢, — TaK Ha-

3pIBacMasi pasHoCTh (a3. Berunciants paboty Toka 3a Bpemsiotr t =0 no t, =T.

2 2

. Koren, umeromuii popmy smmuntuueckoro napadosionsa Z = XT + y? u BbicOTOM H =4 M,
3aII0JIHEH KUIKOCTBIO INIOTHOCTBI0 & = 0,8 1/M°. BorancimTh paboTy, KOTOPYIO HY>KHO 3aTpa-
TUTH Ha NMepeKauyBaHueE )KUIKOCTH Yepe3 Kpai KoTJia.

. BBIYMCINTh KOOPAWHATHI LIEHTPA MACC OJHOPOIHOM MIIOCKON (PUTYpbI, OTPaHUYEHHON JTMHUAMHU
y=6-x*y=2.

. B anexTpocratnueckoM moje, oOpa3oBaHHOM CHCTEMOU pacrpeaeseHHbIX 3apsAI0B, NOTEHIIUA
2 2 2

X
UIEKTPOCTATUYECKOTO MOJIS U3MEHSETCS M0 3aKOHYy @ = — + yT , Tie a, b — mocrosiHHBIE
BeNMUYMHBL. HallTh 3aKOHBI U3MEHEHMSI HAIIPSHKEHHOCTH JIEKTPOCTATHUECKOT0 MOJIsl BJOJIb OCei
KOOp/MHAT.
. Temneparypa B HEKOTOpPOM 00BbeMe ra3a 3a CUeT HECKOJIbKUX HCTOYHHUKOB TEIUIOTHI paclpesie-

A B C
JIIETCS 10 3aKOHy | = — +—+—, rae 4, B, C — nocrosHHble BeNu4uHbL. [Tony4nTs BhIpa-

Xy z

YKSHHE JIJTsl TETUIOBOTO TIOTOKA B €IMHHITY BPEMEHH Yepe3 MAYIO IDIOMIAJIKY S, pacloIoKEeHHYIO
napauiensbHo 1wiockoctn YOZ. KoadduimeHnT TermonpoBOAHOCTH Ta3za B Mpeneiax Majlon
IUTONIA/IKU CYMTATh MOCTOSHHBIM U PaBHBIM K.

. HaiiTi xoopIMHATHI IEHTpA TSDKECTH Tela, OTPAHUICHHOTO MOBEPXHOCTSIMHU

2 2
22 =X"+4X+Yy° -2y +5, Z=2, ecnu IUIOTHOCTh TeJIa U3MEHSETCSA MO 3aKOHY:
2 2y.
p=po((x+2)" +(y-1));
. HaifT MOMEHTBI HHEPIIMKM OTHOCUTEIILHO KOOPIUHATHBIX IIOCKOCTEH OJTHOPOTHOTO Teja
IUIOTHOCTH p,, OTPAHUYEHHOTO MTOBEPXHOCTAMHU:

z2=4-x"-y?*,2=1,x=0,y=0(x>0, y>0).

Haiitu moment wmepuun |,  Tema, oOpasoBanHoro o6mweil wactei0  wwapa

2

X2 +y:+ (z—-R) < R? ukoHyca Xx°+ y*—z%<0, eCiy IVIOTHOCTH TeJla PABHA €IMHULIE.
. Haittu Momentsl uneprun |, u |, otHocutensHo ocelt OX u Oy 0JHOPOJHOM MIACTHHKH €
IUIOTHOCTBIO PO = O, , OTPAaHUYECHHOIN KPUBBIMH:

y=0,y=X,y=2-X;
10. Haiftu cymMMapHbIil 3apsii paBHOMEPHO 3apsDKEHHOTO MO 00beMy Tela, MPEACTaBISIOIEro Co-
00if BITUIICON ¢ IONTyocsiMHE &, D, C, eciti 00beMHast INIOTHOCTH 3apsiia paBHA p.
11. BEIYHCIINTH MACCy TOHKOTO CTEPIKHS, COTHYTOTO B BHE AyTH Mapaboisl y = 2x° OMH KOHEIl
KOTOPOT'O COBIAJAET ¢ HayaJloM KOOPJMHAT, a BTOpoil — ¢ Toukoi B (1M, 2 M), ecnu ero Ju-
HeifHas MIIOTHOCTh U3MEHSAETCA MO 3aK0Hy p =+1+16X> (kr/m).
12. BeIYMCIUTD NOJIHBIHN 3apsij] IPOBOIHUKA, UMEIOIIEro (opMy MEpBOro BUTKA JIorapupMudeckoi
criupaiu I = e°, eciu JMHEHHAs! TNIOTHOCTH 3apsijia Ha MIPOBOIHUKE MOCTOSIHHA M PaBHA A.



13. Haiitu Maccy 4acTu KOHUYECKOW NOBEPXHOCTU X+ y2 =7, s koTopoit 0 <z <2 M, eciu
MOBEPXHOCTHAs TUNIOTHOCTh MaTepHalia, U3 KOTOPOTro OHa M3roToBjeHa, p =3R (kr/m ), roe R —
paanyc KOHyca Ha BBICOTE Z.

14. TIlpoBepuTh NMOTEHLHAIBLHOCTh BEKTOPHOTO MOJS d M B ClIy4yae MOTEHLUUAIbHOCTH HANTH
MIOTEHLIAAT

d=yi +x +ek .

15. HaiiTi OTOK BEKTOPHOTO MOJI @ Yepe3 3aMKHYTYIO IOBEPXHOCTh O .

a=x1+yk, 0:x=0, y=0, z=0, x=1, x+y=2, z=x>+3y?

16. Boranciuts paGory cunbl F = zi + (X +2z)k  (H) py nepeMeiennn MaTepranbHOil TOUKH 13

Hayajia KOOpJMHAT B TOUKY C KoopanHaTamu X = 1 M, Z =1 M no napa6ouie. IIpoBepuTts, ABnsercs
JIA 3Ta CHJIA KOHCEPBATUBHOM.

17. TIOCTPOHTB JIMHIH YPOBHS CKAISIPHOTO OIS Z = 2X° + 3y~

18. IloTeHuuan ¢ rpaBUTALMOHHOIO IOJIS, CO3JaBA€MOr0 HECKOJbKHMHU MACCHUBHBIMHU TEJIaMH,

C

A
U3MEHAETCA N0 3aKOHY @ =7Y| —+—+— | (Jbk/kr), rae 4, B, C — NOCTOSHHbIE BETMYMHBI,
y £

CBA3aHHBIC C MacCaMU TCJI; Y — I'PaBUTAllMOHHAA IMOCTOAHHAs. HaiiTi 3aK0HBI M3MEHCHHS Ha-
MPsSKEHHOCTU I'PaBUTAITMOHHOT'O ITOJIA BAOJIb ocel KOOpJAuHaT.

mM F .
2 F , TJie I'— paanyc-BEKTOp, NPOBCACHHBIN

19. Jloxasatp, uto mose cui rpaButanuu ( F = —y

OT MaTepUaJIbHOM TOUYKH Maccou M, MOMENIEHHOW B Ha4aJIo KOOPJAUHAT, K MATEpUAJIbHON TOUKE
Maccoil M) sBJSETCSI FApMOHUYECKHM.

Tperuii cemectp

1. DirekTpuveckas Ierb COCTOUT M3 MOCIeIOBATEILHO coeIMHEeHHbBIX ucTounnka J/1C e(t) wun-

nyktuBHOCTH L, comporusienus R u emkxoctu C . HaiiT TOK B I€IH, €CIIM B HaYaJIbHBIHA
MOMEHT TOK B KOHTYpE U 3apsii KOHJIEHCATOpa paBHBI HYIO, a €e(t) = asinvt.

2. Yactura maccel M aBkeTcs mo ocu OX, OTTaaKuBasCh OT TOYKK OT X = 0 ¢ cusoi 3mrg u mpu-
TATUBASICh K TOUKE X = 1 ¢ crutoit 4mry, rae o U 1 — pacCTOSHUS 10 3THX Touek. OnpenenuThb
JBIKEHUE YACTHUIIBI C HAYaIbHBIMH YCIIOBUSIMU

x(0) = 2, % (0) = 0.

3. DnexTpuyecKas 1erb COCTOUT U3 MOCJIEIOBATEIbHO BKIIFOUEHHBIX HCTOYHUKA TIOCTOSIHHOTO TOKA,
Jarolero Harpsibkenue V, conpotusieHus R, camonnaykuuu L u BeIKIIIO9aTess, KOTOPbIi
BKIrogaercs npu t = 0. HaiiTu 3aBHCUMOCTB CHJIBI TOKA OT BpeMen# (tipu t > 0).

4. PemuTh MpeapLAYIIYIO 3a/1ady, 3aMEHUB caMOMHAYKIUI0 L xonnencatopom emkoctu C. Kon-
JEHCATOP JI0 3aMbIKaHHUSI LIETIH HE 3apshKEH.

5. Ilycte Vx(X,y) u Vy(X,y) KOMIIOHEHTHI BEKTOpAa CKOPOCTH OE3BHXPEBOTO TEUCHUs HACaIbHOM

JKUIKOCTH BIIOIb X U Y. TTokasaTs, 4To KoMmmuiekcHas ckopocts V =V, (X,y) =iV (X,y) ectb

dynkims anamuTryeckas. Haiitu Vi(X,Y), ecmu v, = %(y2 -x*) u V(0)=0.

6. Z[BI/I)KCHI/IC MaTepHaHBHOﬁ TOYKHU OIIUCHIBACTCA 3anaqel71 KOI_HI/I
n ' _ ! _
y'—xy'+y-1=0,y(0)=y'(0)=0.
HOJ‘IyLII/ITL pemeHHe C IMOMOIIBIO CTCIICHHBIX pSI,Z[OB.
7. Curnan f(t) npeacraButs psimom @ypbe B KoMILIeKcHON (hopme. Bocrnonb3oBaBuIich moxydeH-
HBIM pa3J'IO)KeHI/IeM, 3alIucaTthb pﬂI[ (Dypbe B ﬂeﬁCTBHTeHBHOﬁ (I)OpMe.

0,ecm-nt<t<0
f(t) = , f@t+27) =1(t).
© el ecm0<t<m (t+27) ©



8. Jnsa mmmynbca f(t) momyuuTs mpsimoe npeoOpazoBanue Dypbe, HAUTH aMIUIUTYAHBIA U (a30-
BBIM CIIEKTP.

2,ecm 0<t<2
f(t)= .
O,ecmm t<Out>2

9. Ilponomxkas curnain f(f) yeTHBIM WM HEYETHBIM 00pPa30M, Pa3NIOKHUTH ee B psig Dypbe 1o Ko-
CHUHYCAM M CUHYCaM.

Leecm0<t<l
ft)=
2—-t,ecmnl<t<?2

10. OnpenenuTs BU curHaiia Ha BpeMeHHoM uHTepBatie (0, o0), cuHyc TpeoOpa3oBaHue KOTOPOTO
paBHO

21T
1+®°

YerBepThlil cemecTp

1. B uenu, cocrosimieit u3 camounaykuuu L u émMkoctu C, BKIIOYEHHBIX MOCIEA0BATEIbHO, B MO-
MeHT BpeMeHH t=0 mnpuioKeHa syekTpoaBmwkymas cwia €= E(t) . B HauaabHbIii MOMEHT

spemenn t=0, 1(t) =0, q(t) =0. Haiitu I(t), ecnim a) E(t) =sinwt; 6) E(t) =coswt. Bsisic-
HUTB MPU KaKUX YCIOBHUSIX B KOHTYpPE BO3HUKAET PE30HAHC.

2. B cxeme (cM. puc.) IpH BKIFOUEHHOM PYOUJIbHHMKE HANPsDKEHUE HAa KOHAEHcaTope paBHO Ej, a
TOK Yepe3 KaTyIIKy HHAYKTUBHOCTH paBeH E, /R, . Ilpn BeIKIFOYeHHOM pyOMITEHIKE HAUNHACTCS

paspsa KoHAeHcaTopa. B KoHaeHcaTtope mpeamnosaraeTcsi HaJuuue arnepuoIM4ecKuX paspsioB.
HaiiTu HanpsbkeHue Ha KOHIEHCATOPE B MOMEHT BpeMEHHU t.

R, L
s j
l"?r C

3. OnpenenuTh HaJIECKHOCTh CXEMBI, €CITH Pj — HaIe)KHOCTH | — IO 3JIeMeHTa

Pz
Ps
1= F+ r
Lr;
P4

4. B HU3KOBOJBTHBIX dMeKTprueckux ceTsax 0,4 kB B TeueHne 4eThIpEéX 4acoB ¢ AUCKPETHOCThIO At =
15 MuH. IPOU3BOAUIUCH U3MEPEHUS BETUYMHBI TOKAa Harpy3ku (Tabi.). KakoBa BeposiTHOCTB TOTO,
YTO 3a NEPHO] U3MEPEHUI BeTMYMHA He mpeBbicuia 15 A.

Yacosele
Bemmuuna Toka Harpy3ku, A
WHTEPBAIBI
10:00 — 11:00 13 15 14 20
11:00 —12:00 9 14 12 16
12:00 — 13:00 17 24 13 14
13:00 — 14:00 13 9 7 11




. CKOpOCTI) Y MOJICKYJI HACAJILHOI'O ra3a NOAYUHACTCA pacCIpCaACICHUIO MakcBenia:

f(v)= \/%Bs/ V2 exp (— %BVZ), V=0, B=2%. Mouekyra MMCCOUMUPYET LIPH YIape O CTCHKY, ECIIH ee
KUHETHYECKAsh SHEPTHs TMPEBBIAET dHEpruio jauccoumammn E, . Kakas mons momekyn cmocobHa k

muccormannn? Onennte 3Ty noiro st Ey =5KT .

. Monexyibl, acopOMpoOBaHHBIE HA TOBEPXHOCTH, IIPU BHICOKUX TEMIIEpATypax 00pa3yroT JBYMEpPHBIH

uzeanbHblil ras. IIpu 3ToM ckopocTh V MoOJIeKyIbl — cilydaiiHas BEIMYUHA, PAacIpeesIeHHas 0 3a-
2

kony Penes: f(v) :lzexp _%} v>0, o’ :I%. Haiitn cpennee 3HadeHue u QIyKTyamuio
c c

(CKO) xunernueckoit sneprun Monekyasl K = mv? / 2.

. IIpu ucnpITaHUM JTETUPOBAHHON CTAIM HA COJACPIKAHUE YTIIEPOaa BEPOSITHOCTh TOTO, YTO B CIIY-

YaifHO B34TOH Mpo0Oe MPOIEHT YyriiepoJia MPEeBBICUT JTOMYCTUMBbINA ypoBeHb, paBHa 0,01. Cuunras
MPUMEHUMBIM 3aKOH PEIKUX SBIICHHUH, BBIYUCINTH, CKOJIBKO B CPEIHEM HYKHO HCIBITATh 00-
pasioB, yToObI ¢ BepoaTHOCTHIO 0,95 ykazanHblil 2pdexT Habmogaics mo kpaitHeit mepe 1 pas?

. Ompenenutb 00acTh U3MEHEHUN YpPOBHEHM HAINpPsDKEHUs MPU YCIOBUM HOPMaJbHOTO 3aKOHa

pacnipenenenus. [Ipu 3TOM UMEIOTCS CIEAYIONINE UCXOIHBIE JaHHBIE (Ta0.)

YpOBHM HalpsiKEHUS
1 2 3 4 5 6 7 8

U.xB 106,51 108,0 | 111,5]110,2|109.4|112,0|107,9|109,6

[lapametp

BeposTHOCTH TOro, 4TO CYTOYHBIA pacXo] 3JIEKTPOIHEPTMU HE MPEBBICUT YCTAaHOBJICHHOU
HOpMBI, paBHa 0,75. HaliTu BEpOATHOCTH TOTO, YTO B OnrpKaimme 6 CyTOK pacxo]l DJIEKTPO-
SHEpPruM B TeUEHUE 4 CyTOK HE MPEBBICUT HOPMBI.

10. Haittu BepositHOCTB TOTO, uTO 80 M3 400 11poBBIX BOIBTMETPOB HE OYIyT COOTBETCTBOBATH

N =

03N DN A~

9.

KJIAaCCy TOYHOCTH, €CJIM BEPOSTHOCTH IMOSBJICHHUS TAKOTO COOBITHS B KaKJIOM HCIIBITAHUU CO-
crasiser 0,2.

7.2.4 IlpuMepHBbIii epevYeHb BONMPOCOB JIsl MOATOTOBKH K 3a4eTy

Bropoii cemectp

. [lorsTre o mepBooOpa3HOI M HeolpeaeaeHHOM nHTerpaiie. CBolicTBa HEONPEIeICHHOTO HHTErpaa.
. MaTerpupoBanne MeToiaMu 3aMeHBI ITIEpEMEHHOH U TT0 YacTsaM. VIHTerprupoBaHue pallnoHaIbHBIX qpodeit

U TPUTOHOMETpUUEcKUX (yHKUui. IHTerpupoBanue nppauyoHaIbHbIX U TPAHCUEHACHTHBIX (YHKIIHH.

. [lonarue onpenenenHoro uHTerpana. Gopmyna Hetotona—Jleiitbania. OCHOBHBIE CBOICTBA ONpeEIEeH-

Horo uHTerpaina. [Ipon3BoaHas uHTErpaa 1o BEpXHeMy Ipeaety.

. Boruucnenue onpeneneHHOro HHTErpajga METOAaMH 3aMEHbI TIEPEMEHHOM U 110 YaCTsIM.

. HecoOcTBennbie uaterpans: 1 u 2 poga. [Ipu3Haku cXoanMocTH HeCOOCTBEHHBIX HHTEIPAJIOB.

. 'eomerpuueckue n pu3nvecKre IPUIOKEHHS ONPENeTICHHOT0 HHTErpaa.

. [lonsiTHE QYHKLIMHU HECKONBKUX NepeMeHHbIX. O0nacTpb onpenenenus. [Ipenen u HenmpepsIBHOCTb.

. HactHsle npousBonHble U auddepeHnran GyHKIMI HECKONBKHX NepeMeHHbIX. VX reomerpudeckuit

cMbIci. YacTHbIEe TPOM3BOAHBIE U TU((epeHInaTbl BHICIINX MOPSIKOB.
JuddepeHurpoBanne CIOKHBIX (YHKINH HECKONBKUX TepeMeHHbIX. [lonnas mpomsBoxnas. MHBapu-
aHTHOCTH (popMEI iepBoro auddepenimana. JnddepernnpoBanne HeIBHBIX (YHKITHIA.

10. HpI/IJ'IO)KeHI/ISI YaCTHBIX MPOU3BOAHBIX. KacarenpHas II10CKOCTb B HOpPpMAJIb K ITOBCPXHOCTH. CDopMyna nu

pan Teitnopa.

11. OxcTpemyM GYHKIMU HECKONBKHX IepeMeHHbIX. Heo0XouMble U JOCTaTOUHBIE YCIOBUS SKCTPEMYyMa.
12. Haubonpbiiee 1 HauMeHbllee 3HaYeHUS GYHKIIUH B 3aMKHYTOH 00JIACTH. Y CIIOBHBIH SKCTpeMyM. Meron

MHOXKUTenel Jlarpanxa.



13. JIBoiiHOIi MHTErpaj, ero OCHOBHbBIE CBOWCTBa. CBeleHHe TBOWHOIO MHTErpaja K MOBTOPHOMY B JieKap-
TOBOM cucTeMe KoopauHaT. J{BOiHON MHTErpas B MOMSPHBIX KOOPAWHATAX.

14. TpotiHoii unTerpain. Berarciaenue TpOHHOr0 MHTErpaia B JEKapTOBBIX, HIMIMHAPHUECKUAX U CHEPHUECKUX
KOOpAWHATAX.

15. OcHOBHBIE MTPUIIOKEHHUS IBOWHOTO ¥ TPOMHOTO MHTErpaa.

16. CkanspHoe none. [1oBepXHOCTH W JMHUHM YPOBHS CKAISIpPHOro noist. BektopHoe mone. BexTopHbie u-
HUU.

17. IlpousBoHas MO HANPaBJIEHUIO U TPaIUEHT.

18. KpuBonuHeNHHBIH HHTErpaj MEpBOro PO, €ro BEIYUCIEHNE, OCHOBHBIE IIPUIOKEHHUS.

19. KpuBonuHeHHbIH HHTErpaj BTOPOro Poja, €ro BeIYHciIeHne. Pabora cuaoBoro moss.

20. ®opmyna ['puHa. YcnoBre He3aBUCHMOCTH OT IIyTH MHTETPUPOBAHUS.

21. IToBepXHOCTHBII MHTETPa NEPBOTO POJIA, €0 BHIYHCIEHHE, OCHOBHBIC MPHIIOKEHUSI.

22. OpueHTHpOBaHHbIC 1 HEOPUEHTUPOBAHHBIE ITOBEPXHOCTH. [[0BEpXHOCTHBIN HHTErPa BTOPOTO poJia, ero
BbIuuciieHre. [10TOK BEKTOPHOTO OISl 4epe3 OPHEHTHPOBAHHYIO TOBEPXHOCTb.

23. JluBepreHIusl BEKTOPHOTO MMOJsl M €€ BBIYHCIEHHE B JIGKAPTOBBIX KOOpAWHATaX. DHU3HUYECKUH CMBICI
JIMBEPTESHITNH.

24, ®opmyna Octporpaackoro-I'aycca.

25. Hupkynsiyst BEKTOPHOT'O MoJIst. POTOp BEKTOPHOT'O MOJIS M €r0 BBIYHCIICHUE B JICKAPTOBBIX KOOP/IMHATAX.

26. ®opmyna Crokca.

27. Onepatop ['amunbsToHa. JluddepeHiinaibHbie onepaiyy BTOPOro mopsiika.

28. CrieninanbHble BUBI CKAISIPHBIX U BEKTOPHBIX TOJIEH.

7.2.5 IlpuMepHBbIii IepeYeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHy

[IepBslii cemecTp

1. MHoXecTBa U oreparuy Haja HUMU. Jlormdeckass CHMBOJTHKA.
2.  KowmmekcHble yncia ¥ AeWCTBUS HaJ HUMHU.
3. TpuroHomerpuueckas ¥ MokazaTelbHass GOpPMBI KOMIUIEKCHOrO uncia. Onepalud YMHOKEHUSA U Je-

JICHHUSL.

4, ®opmynsl Diinepa u Myaspa. M3BineueHne KOpHs N-i CTEIIEHH W3 KOMIUIEKCHOT'O YHCIIA.

5. Mmnorounensl. Teopemsl ['aycca u besy. PaznmokeHme MHOrodWjIeHa Ha JIMHEHHBIC W KBaJpPaTHIHEIC
MHOKHTEITH.

6. Pasnokenue parmoHadbHBIX Apo0OEi Ha MPOCTEHIIME TPOOH.

7. Martpumsl. JleficTBUS Ha MaTpUIIaMH. DJIeMEHTapHBIC TIPeoOpa30BaHMs MATPHIL.

8. Ompenenurenu. CBONCTBa onpeaeanTeaci. BeranciaeHue onpenenurenei 2-ro, 3-ro v N-ro mopsaka.

9. HeBbIpoxaeHHBIE KBaIpaTHBIC MaTpUIbl. OOpaTHAs MaTpulia. PaHT MaTpUIIbL.

10. Cucrtembl N IMHEWHBIX YpaBHEHUH ¢ N Hen3BecTHRIMU. Dopmyiel Kpamepa.

11. Pemenue mnpoW3BONBHBIX CHUCTEM JIMHEHHBIX ypaBHeHu. Merox ['aycca. Teopema Kponeke-
pa—Kanemnu.

12. OnHoponmHas cucTeMa JIMHEWHBIX ypaBHEeHWH. DyHIaMeHTaIbHAS CHCTEMa PelIeHUH.

13. Bekrops! 1 TUHEHHBIE onepaliiy HaJ HUMH. [Ipoeknns BekTopa Ha OCh.

14. PasnoxkeHue BekTopa mo Oasucy. JlekapToBbI KOOPAWHAT BEKTOPOB M TodeK. Momymb BekTopa. Ha-
MIPABJIAIONINE KOCHHYCHI.

15. CkanspHoe mpou3BeNieHNEe BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA. [IpHitoyKeHHs CKaJIspHOTO TIPOU3BE]Ie-
HUSL

16. BektopHoe mpon3BeneHIe BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA. [IpriioykeHrsI BEKTOPHOTO TPOU3BEe-
HUSL

17. CwmemanHOe MPOU3BEIEHUE TPEX BEKTOPOB U €ro MpuiiokeHus. J[BoifHoe BEeKTOpHOE pOHU3BEIeHHUE.

18. Cucremsl KOOpaIUHAT Ha TIIOCKOCTH. [IpeoOpa3oBaHus AeKapTOBBIX CHCTEM KOOPAHMHAT.

19. IIpsimast Ha TUTOCKOCTH: PaznudHbie (OpMBI ypaBHEHUS MPSMOH.

20. Yron Mexny nmpsSAMBIMH Ha IIIOCKOCTH. PacCTOSHUE OT TOUKA 71O TIPSMOIA.

21. Kpusble BTOpOro mopsiKa Ha IIIOCKOCTH: AJLTUIIC, THITepOoa 1 mapadolia, uX XapaKTepUCTHKH.

22. TlnockocTh B mpocTpaHCTBe: Paznmuunble (GOopMBl ypaBHEHHs TUIOCKOCTH. YTOI MEXKIY TUIOCKOCTSIMH.
PaccrosiHrEe OT TOYKH JI0 MJIOCKOCTH.

23. Ilpsmas B mpocTpaHcTBe: PaznudHbie GOpPMBI YpaBHEHUS MPSMOW B MPOCTPAHCTBE. YTOI MEKIY psi-
MbIMH. B3anMHOE pacnonoxeHue npsMon U INIOCKOCTH.

24. TloBepXHOCTH BTOPOTO MOPSIKA.



25.

26.

27.
28.

29.

30.
31.

32.

33.
34.

35.

36.
37.
38.
39.
40.

41.
42.

[onstue pynkiuu. Yucnosie pynkimu. OCHOBHBIC XapakTepucTuku GyHkimu. OOpaTHast QyHKIIUS.
CrnoxHast QyHKIHSL

UucnoBeie mocnenoBarenbHocTd. [Ipeaen. beckoHeuHO Mainbie 1 OECKOHEYHO OONBIIUE MOCIEI0Ba-
tenbHOCTHU. [IpenensHble Touku. [Ipunuun bonsnano-BeliepiTpacca.

[penen dynkuu. OMHOCTOPOHHUE MIPEACIHI.

Beckoneuno G6onbime u 6eckoneuHo Manblie pyHkiuu. CBoiicTBa npeneno. [Ipu3Haku cyniecTBOBaHUs
MPEIENOB.

n
3amMeuaTenbHble npenensl. Ilpenen nocienosaTenbHOCTU (1+ %) . Huco e.

OKBHBaJICHTHBIE OECKOHEYHO MaJjible (DYHKINU U UX IPUMCEHCHHE.

HenpepriBHOCTh (yHKIIMK B Touke. Knaccudukanus Touek paspbiBa. CBOHCTBa (QyHKIMHA, Hepe-
PBIBHBIX Ha OTpE3KeE.

[MpousBoaHass QyHKIMH, ee TEOMETPUYECKHH M MEXaHHMYECKHH CMBICI. YpaBHEHUS KacaTelbHOH M
HOPMAJIA K KPUBOH.

OcHOBHBIE ITPaBHIIa HAXOXKICHHS MTPOU3BOAHBIX. [Ipon3BoHAs CIIOKHON M 00paTHOH (QyHKINH.
HuddepennmpoBanne QyHKIMA, 3aJaHHBIX HESBHO W Mapamerpudecku. Jlorapudmuueckas mpous-
BOJTHASL.

Huddepennman pyakyn. ['eomerpuueckuii cmbicn auddepennuana. OCHOBHbIE NMPaBHiIa HAXOXK] e-
Hus muddepenimanos. aBapuantHocTh GopMbl TuddepeHiuana.

[pousBoanbie u U dHepeHnransl BRICIINX MOPSIKOB.

OcHoBHBIE TeOpeMbl 0 U dHepeHIHpyeMbIX QYHKIUSX.

®opmyiel Teistopa u Makiopesa.

PackpsiTre HeonpeneneHHocTel 1o npasuity Jlonuras.

YcinoBue MOHOTOHHOCTH (PyHKIIMH. DKCTpeMyM (yHKimu. HeoOxomumoe M JOCTaTOYHOE YCIOBHS
skcTpemyma. Haunbosbiiee 1 HanMeHbIIIee 3HaUeHUsT HEMTPEPBIBHON Ha OTpe3ke (QyHKIINH.
Hanpasnenue Boimyknoct Gpyakmun. Touku neperuoa.

AcumnToTsl pyHKIMH. O0IIas cxema ucciieloBaHus QYHKIIMH U TOCTpOeHUE ee rpaduka.

Tpetuii cemectp

1. OcHoBHbIe cBeneHns o auddepeHnnanbHbIX ypaBHeHUsAX. OCHOBHBIC YpaBHEHUs |-TO MOpsijiKa, UHTET-

pupyembie B KBagpaTypax. Teopema CyliecTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aqaun Komm.

. Auddepennnansapie ypaBHEHHUS BBICIINX MOPAAKOB. OCHOBHBIE MOHATHSA. MeTO b TOHMKEHUS TTOPSIKA.
. Jlunetinpie quddepeHinanbubie ypaBHeHus N-ro nopsaka. OCHOBHBIC CBOMCTBA.

. Jlunelinpie ypaBHEHHS N-TO MOPSIKA C TOCTOSHHBIMHA KO3((HUITEHTaMHU.

2
3
4. OmHOPOAHBIE U HEOJHOPOTHBIC IMHEHHBIC YpaBHeHH N-To mopsaka. Meron Jlarpamnxa.
5
6

. Cucrems! nquddepeHnnansHeIX ypaBaeHnid. Hauanpnas 3aqada. Hopmanbsaas muaeliHas cucrema. Meron

HUCKIKOYCHHA.

7. llonsTre ycToWYuBOCTH perieHus auddepeHnnansHoro ypasHenus. [IpocTeiinme THITBI TOYeK MOKOSI.
8. KommiekcHas miockocts. O0macTs, HenpepbiBHAs uHAA. KoMiiekcHas chepa.
9. llonsTre pyHKIMHA KOMILIEKCHOTO ITepeMeHHoro. [Ipenen u HermpepsIBHOCTD.

13.
14.

15.
16.
17.
18.

19.
20.
21.

. DremenTapHble QYHKIIMM KOMILIEKCHOrO epeMennoro (€%, sinz, cosz, Lnz, 2%, a).
. ndpdepenmupyemMocts QyHKIINH KOMITTIEKCHOTO TiepeMeHHoro. Y cnoBust Komm-Pumana.
. CBs3p aHATMTHYECKUX (DYHKITUHA C TApMOHHMYECKUMH. BoccTaHOBNIEHNE aHATHTHYECKOH (DYHKIIUH 110 €€

NEUCTBUTEILHON WJIUM MHUMOM YaCTH.

['eomeTpudecknii CMBICT MOAYIISA U apTyMEHTa MPOU3BOAHOM. [IoHsITHE KOHPOPMHOTO OTOOpaKEHUSI.
KontypHble nHTErpassl 0T QyHKIMH KOMIUIEKCHOTO IepeMeHHoro. He3aBucruMocTh KOHTYPHOTO MHTe-
rpajia oT aHANUTHYECKOH (PYHKIMHU OT MyTH UHTErPUPOBAHHUS.

Teopema Komu. Ciryuaii oqHocBs13HOH 061actu. HeonpenenenHblit mHTErpait.

Teopema Komu. Ciryyaii MHOrocBs3HO# o0acT.

WnrerpansHas popmyna Koumm. [Ipon3BoaHbIe BEICIINX MOPSIAKOB OT aHANUTHYECKOH (PYHKIMH.
Yucnossle psiibl. Cxonumocts U cymma. Heo6xoanmelii npusHak. ['apmonnueckuit pag. beckoneu-

Has TeOMETpHUICCKas Mporpeccus.

CBO¥CTBa YUCIIOBBIX PSAOB. AOCOIIOTHAS M YCIIOBHAS CXOJUMOCTb.
[Tpu3HaKy aOCOMFOTHON CXOMUMOCTH YHACIOBBIX PSIJIOB.
YcnoHas cxoqumocTts. [IpusHak JleliOHuma.



22. ©ynknuoHanbHbIe psagpl. O0macts cxonqumoctu. PaBHOMepHas cxoguMocts. Auddepenuposanue u
WHTErpUpoBaHne (PyHKIIMOHATIBHBIX PAIOB.

23. Psaapl anamutrueckux GyHkiuil. Teopema Beliepmpacca.

24, CreneHHBIC P/l HA KOMIUIEKCHOM IiockocTu. Teopema Abens. Pamuyc cxomumoctw.

25. Psin Teitnopa. Teopema Teiinopa. PaznoxxeHre OCHOBHBIX 3JIEMEHTApHBIX (PYHKIHH.

26. Psin Jlopana. Teopema JlopaHa.

27. VI3onupoBaHHbIE 0COOBIE TOUKU (GYHKIIUH U MX KIIaCCU(UKAIIHSL.

28. BorueTsl GyHKIMH U CIIOCOOBI X BBIYUCIICHUSL.

29. OcHoBHas TeopeMa Komm o Bbuerax QpyHKIHH.

30. Beruucnenue onpeneaeHHbIX HHTErPaioB C TOMOIIIbIO BBIYETOB.

31. Jluneitnple mpocTpaHcTBa. PazMepHOCTh U 0a3UC TMHEHHOTO MPOCTPAHCTBA

32. IIpocTpaHcTBa CO CKANAPHBIM Mpon3BeaeHneM. OpTOroHaNbHBINH 1 OPTOHOPMUPOBAHHEIN Oa3Huc.

33. JluneiiHble onepaTopsl U AeHCTBHU ¢ HUMHU. MaTpulia THHEWHOTO OrepaTopa.

34. CoOcTBeHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa.

35. IlpuBenenue MaTpHIlBl ONlepaTopa K AMaroHalbHOMY BUY.

36. JluHeitHbIe HOPMUPOBaHHBIE (PYHKIIMOHAIBHBIE TPOCTPAHCTBA.

37. Paner @ypbe 110 OpTOrOHABHBIM cCUCTeMaM. [loTHOTa M 3aMKHYTOCTb CUCTEMBL.

38. Jluneitnbie nuddepennmanbpabie onepaTopsl. 3agada [ltypma—JlnyBuis.

39. Jluneiinple, OMNIMHEWHBIE U KBaIpaTHUHbIe POpMBL. MaTpuia KBaipaTHIHOH (OpMBL.

40. [TpuBenenue KBaapaTUIHON (HOPMBI K KAHOHHIECKOMY BHUITY.

41. TpuroHomerpuueckue cucreMbl QyHKImA. Psibl @ypre n ux  cBoiictBa. Teopema dupuxie.

42. Kommnekcuas dopma psia @ypee. ToxxaectBo [apceBans.

43. Uurterpan @ypre. [Ipeodbpaszoranue Pypre. CroiicTBa mpeodpasoBanus Dyphbe.

44. JleiictButenbHas Gpopma npeodpazoBanust Dypee. Kocunyc- u cunyc-npeodpazoBanus Oypoe.

YerBepThlii cemecTp

. Cityyaiinbie coObITHs. Onepanyu Hal COOBITHUSMHU.

. YacroTa coOBITHIA U e CBOICTBA.

. Kimaccuueckoe, craTucTiueckoe U FeOMETPUYECKOE OIIPEeTICHHs] BEPOSITHOCTH CI1y4aifHOro COOBITHSI.

. AKCMOMAaTHYECKUH MTOAXOJT MTOCTPOCHHS TEOPHUHU BEPOSTHOCTEH.

. KoMOnHATOpHBIH METO T BEIYUCIICHHUS BEPOSTHOCTEH.

. Teopembl cl10)KEHHSI 1 YMHOXKEHUST BEPOSITHOCTEH.

. BeposiTHOCTE CyMMBI IByX COBMECTHBIX (COBMECTHO-HE3aBUCUMBIX) COOBITUI. BeposTHOCTD MOsIBIIEHUS
X0Ts 061 omHOro M3 N HE3aBUCUMBIX COOBITUH.

. ®opmyna nonHoi BepositHocTU. Popmyna baiieca.

9. llocnenoBaTeTbHOCTH HE3ABUCUMBIX UCIIBITAaHUN (cxema beprymmm). Acumnroruku [lyaccona n Myas-

pa—Jlamnaca.

10. CrrydaiiHbie BeTMYMHBL. 3aKOH paclpeieieHns CITyIaifHON BeTHIHHEL.

11. ®@yHKus pacnpeneaeHus CIy4ailHol BETUYUHBL

12. TIi1oTHOCTD pacmpeneneHus BEpOsITHOCTEN CITy4ailHON BETHIHHBI.

13. YucnoBble XapaKTEPUCTUKU CITyYalHbIX BETUYHH.

14. PaBHOMEpHBIN 3aKOH pacHpeelIeHHUs.

15. BuHOMUAIBHBIN 3aKOH pacHpecIeHHUs.

16. Pactipenenenue Ilyaccona. Ilpocreiimmii mOTOK COOBITHIA.

17. Iloka3aTenbpHbIi 3aKOH pacrpeneacHusl.

18. HopManbHBbIi 3aKOH pacrpeaeacHusl.

19. Cnyuaiinbie BeKTOpBI. FIX BEpOATHOCTHOE OUCAHUE.

20. OyHKUUA pacnpeaeseHus Cay4yalHoro BEKTopa.

21. IInoTHOCTH pacnpeneneHus: BEpOATHOCTEN Clly4ailHOro BeKTopa.

22. YucnoBsle XapaKTEPUCTUKH CITydailHOro BekTopa. CBONMCTBA KOPPEISALMOHHOIO MOMEHTA.

23. YcaoBHbIE 3aKOHBI pacnipeneneHus. [Ipu3Hak He3aBUCUMOCTU CIyYalHbBIX BETUYHH.

24. OyHKIMY cay4yalHbIX BENUUYUH. VX uncnoBble XapakTepucTUKU. CBOMCTBA MATEMATHUUECKOTO OXKUIAHUS
U AUCHEPCUH.

25. 3akoHbl pacnpeneneHus QyHKIMN CydaiiHbIX BETHYHH.

26. @yHKIMU CITyyallHOro BEKTOpa. 3ajaya KOMIIO3UIUH.

27. 3akoH Oonbiux yncen. HepaBencrso YelObimena.

NN W~
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28. [IpenenbHbIE TEOPEMBI TEOPUHU BEPOSTHOCTEHN (TeopeMa bepHymim, eHTpanbHas IpeaenbHas TeopeMa,
WHTErpanbHas U JOoKalbHas TeopeMbl MyaBpa—Jlamaca).

29. IlpeaMeT 1 321241 MaTEeMaTHUECKOM CTaTUCTUKH. BriOopka 1 ciocoOwI ee peacTaBienns. Beidbopounoe
pacmpenenenre, TMCTorpaMMa, OJIMIOH, SMIUpHUecKas QyHKIUS pacnpenenenus. Beioopounsie Mo-
MEHTHI.

30. Toyeunble OLIEHKH U UX CBOWCTBA. [Ipumepsl: BEIOOpOUYHOE cpeaHee, BBIOOpOUHAs TUCTIEPCHSI.

31. MeToa MakCUMaJIbHOTO MIPABAONOA00HUS | METOJ MOMEHTOB.

32. OneHka napamMeTpoB HOPMAJILHOTO pacrpeneneHns U pacnpenenenus [lyaccona mo BeIOOpKe.

33. MuTepBanbHble OIEHKH. JloBepUTenbHbIE MHTEPBAJbl [UId MapaMeTPOB HOPMAJIbHO pacIpeieneHHOM
IeHEpPaJIbHON COBOKYITHOCTH.

34. IlpoBepka craructudeckux runore3. Kputepuit cornmacus [lupcona.

35. IlpeobpazoBanue Jlannaca. OpurnHan. Mzo0paxenue. M300pakeHns] OCHOBHBIX JIEMEHTapHBIX QyHK-
UH.

36. OcHOBHBIE CBOICTBA ITpeoOpazoBanus Jlamaca.

37. Teopema obOpaiieHus. BoccTaHOBIGHHE OpUTHHAIA 10 €r0 U300PaKEHUIO.

38. Pemenrie HEOTHOPOIHBIX JIMHEWHBIX AU(GEpEeHIINATLHBIX YPAaBHEHUH ¢ TTOCTOSIHHBIMH KO3 QuIHeH-
TaMH OIICPpAlITMOHHBIM METOI0M.

7.2.6. MeToanka BbICTaBJIEHUS] OLIEHKH NMPHU NPOBeJeHUN NMPOMEKYTOUYHOI aT-
TeCcTalUuM

DK3aMeH MPOBOAMTCS IO OHIIeTaM, KaXIbIi U3 KOTOPBIX COJICPIKUT 2 BOIIpoca W 3 3a7a4u
W3 Pa3HBIX Pa3JelIOB AWCIHUILTUHBL KaXKIplii MpaBWIIBHBIN OTBET Ha BOMIPOC OIEHWBaeTcs 3 Oai-
naMu. 3amava orieHuBaeTcs B 4 Oamia, mpu Jomycke apudMeThudeckor omudku — 3 Oaa, nmpu
MPaBUJILHOM X0JI€ HE3aKOHUECHHOTO pelieHus — 2 0ajia, mpu MpOABMKEHUHN B pemeHnn — 1 Oas.
MaxkcuManbHOE KOJMYeCTBO HaOpaHHBIX OawtoB —18. Dk3aMeH IS CTYJICHTOB IPOBOJUTCS IO
CMEIIaHHOM cucteme (MMCbMEHHO-YCTHO). CTyIeHT IOJIKEeH AaTh MOJHBIM MUCHbMEHHBIN OTBET Ha
ounet. 3aTeM mnpenoiaBarenb OeceyeT co CTYACHTOM. BO3MOKHBI TOTIOJIHUTEIbHBIE BOIPOCHI.

1. Ecnu mpaBWibHBIE OTBETHI TOJBKO HAa TEOPETUUYECKHE BOIMPOCHI MM PELIEHBI TOJIHKO
MPaKTUYECKHE 3a7a91, UM CTYJECHT HaOpaj MeHee 7 0aJioB.

2. Onenka «YIOBIETBOPUTEIIBHO» CTABUTCS B CiIydae, €CJIM CTyAeHT Habpan ot 7 mo 10
6amioB

3. Onenka «XopoIIo» CTaBUTCS B cllydae, eciu CTyAeHT HaOpain oT 11 1o 15 Gamos.

4. Onenka «OTIMYHO» CTAaBUTCS, €CIIM CTYACHT HaOpai ot 16 mo 18 Ganos.

3aueT MpOBOJUTCS MO OWjeTaM, KaXIblil U3 KOTOPBIX COJEPKUT 2 BOMpoca U 3 3a/lauH.
Kaxap1it mpaBUIIBbHBINM OTBET HA BOIIPOC B OmiieTe oleHuBaeTcs 2 OaiaMu, 3a/1aua OLCHUBAeTCs B 5
OamoB. MakcuMallbHOE KOJTMYECTBO HaOpaHHBIX OamioB — 19.

1. Ouenka «OTIUYHOY CTABUTCA B ClIydae, €Ciu CTyJAeHT HaOpan 17-19 Gamios.

2. Onenka «XopoIIo» CTaBUTCSA B cllydae, eci CTyAeHT HaOpai oT 12 1o 16 Gaios.

3. OueHka «Y A0BJIETBOPUTEIBLHOY CTABUTCS B CIIydae, eCiiu CTyAeHT HaOpan  8-11 Gamos.

4. Ouenka «HeynoBneTBOpUTEIHHOY» CTABUTCS B CIy4yae, €CJIH MPaBUIIbHBIE OTBETHI TOJIBKO
Ha TEOPETHYECKHE BOIMPOCHI WIU PEUICHbl TOJIBKO MPAKTHUYECKUE 3a/lauM, WM CTYIEHT HaOpan
MeHee 8 6aioB.

7.2.7 IlaciopT OLIEHOYHBIX MaTePHAJTIOB

No 11/t KoHTponupyemsle pa3nensl Kon xontponmpyemoii | HaumenoBaHne OLIEHOYHOTO
(TeMBbl) AUCHUTITMHBI KOMIIETEHIINH CpeICTBa

1 OnemeHThl Teopun MHOkecTB 1 | OINK-2 KOHTpOJIbHAs paboTa, S9K3aMeH
BbICIIEH anredpsl

2 AHanHuTHYECKasA TEOMETPHS OIIK-2 W13, 3ammTa, s5K3aMeH

3 BBenenne B Maremartmueckuii| OITK-2 W13, 3ammTa, s5K3aMeH
aHaJIn3

4 Huddepenuunansuoe  ucumcie-|OINK-2 tect, /13, 3amuTa, 3k3ameH
HUe (YHKIMHA OJTHON JeicTBH-




TEJIbHON NEPEMEHHOU

5 HNurerpanbHoe ucunciaenne| OIIK-2 W13, 3ammuTa, 3aueT
(GyHKUMH ONHOW JIEHCTBUTEINb-
HOU IIEPEMEHHOM

6 Huddepenunansuoe  ucumcie- OIK-2 TECT, KOHTPOJIbHAS PadoTa,
HUE (QYHKIHA HECKOJBKHUX IIe- 3auer
PEMEHHBIX

7 Kpatuble nunTerpansl OIIK-2 YCTHBIN OIIPOC, KOHTPOJIbHAS

pabora, 3a4er

8 Bekropnsrii ananmm3 u anementsl | OITK-2 W13, 3ammTa, 3ader
TEOPHH TOJIS

9 Oo6bixkHOBeHHbIE MU Pepennn- | OIIK-2 tecT, /13, 3amuTa, 3x3ameH
QJIbHBIC YPABHEHUS

10 OcHoBsl Teopun pyHknuit kom- | OINK-2 YCTHBIH OIIPOC, KOHTPOJIbHAS
TUIEKCHOM IepeMeHHON paboTa, IK3aMeH

11 Psiabt OIIK-2 TECT, KOHTPOJIbHAs padoTa,

9K3aMEH

12 OnemenTsl nuHeNHHOK anredpsl u|OI1K-2 YCTHBIM OTPOC, 9K3aMEH
(hyHKITMOHATBHOTO aHAJH3a

13 OcHoBbl TapMoHHYeckoro aHa-|OITK-2 ycTHBIN ompoc, /13, sx3amen
m3a

14 OrnepanoHHoe NCUNCTIEHHE OIIK-2 NJ13, 3ammTa, 5K3aMeH

15 OcHoBbl MaTemaTHUeckoro wmo-|OITK-2 OTYET MO0 CaMOCTOATEIIbHOM
JIETUPOBAHUS W YUCIECHHOTO paboTe, 3K3aMeH
aHaJn3a

16 Teopus BeposTHOCTEH OIIK-2 tect, U]/13, 3ammura, sx3aMeH

17 OcHoBbl Maremaruueckou cra-|OIIK-2 YCTHBIH OIPOC, IK3aMEH
TUCTUKHU

7.3. MeToauyeckue MaTepHaJIbl, ONpeesiiOllNe NPoUeIypPbl OIEeHUBAHMS
3HAHM, YMeHH i, HABBIKOB U (MJIH) ONBITA 1eATETbHOCTH

TecTtupoBaHue OCYIIECTBIISAETCS, MO0 IPH MOMOIIM KOMIBIOTEPHONW CHCTEMBI TECTHPO-
BaHMS, JTUOO C HCIIOJB30BAaHUEM BBIJAHHBIX TECT-33JlaHU HAa OymMa)kHOM HocuTene. Bpems Tec-
tupoBanus 30 MUH. 3aTeM OCYIIECTBISETCS MPOBEpPKa TECTa SK3aMEHATOPOM W BBICTABIIICTCS
OIIEHKA COTJIACHO METOIMKE BBICTABJICHUS OIICHKH IIPH IIPOBEICHUN MPOMEKYTOYHON aTTECTAIINH.
Pemenne crangapTHBIX 3a7a4 OCYIIECTBIISIETCS, JTUOO MPU IMOMOIIM KOMITBIOTEPHON CHC-
TEeMbI TECTUPOBAHUS, JINOO C MCIOIb30BAaHUEM BBIIAHHBIX 3a7a4 Ha OymMakHOM HocuTene. Bpems
pemenus 3aqa4 30 MuH. 3aTeM OCYIECTBISETCS TPOBEPKA PEIICHUS 33a7a4 9K3aMEHATOPOM U BbI-
CTaBJISIETCS OLIEHKA, COTJIACHO METOJMKE BBICTABJICHUS OLICHKH IIPU MPOBEACHUU MPOMEKYTOUHON
aTTEeCTALIMH.
Pemenne npukiagHbIX 3a/1a4 OCYIIECTBISIETCS, TMOO MPU MOMOIIN KOMIIBIOTEPHOU CHC-
TEeMbI TECTUPOBAHUSA, INOO C MCIOIb30BAaHUEM BBIIAHHBIX 3a7a4 Ha OymMakHOM HocuTene. Bpems
pemenus 3anad 30 MuH. 3aTeM OCYIECTBISETCS TPOBEPKA PEIICHUS 3a7a4 9K3aMEHATOPOM U BbI-
CTaBJISIETCS OLIEHKA, COTJIACHO METOJUKE BBICTABJICHUS OLIEHKH MPHU MPOBEACHUHU MPOMEKYTOUHOU
aTTeCTallMu.
3amuTa KypcoBOU pabOThI OCYIIECTBISAETCS COTIACHO TPeOOBAHUSAM, MPEIbSIBISIEMBIM K
paboTe, OMMCAHHBIM B METOJUYECKHX Marepuanax. [IpuMepHoe BpeMs 3alIUThl Ha OJHOTO CTY-
neHTa cocrapisieT 20 MHH.



8. YYHEBHO METOANYECKOE U UH®OPMALIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)

8.1. Ilepeuenb yuyeOHOW JUTEPATYpPbl, HEOOXOAUMOWN IS OCBOECHHS THCI[HII-
JHMHBI

1. Kypc maremarnueckoro ananmmsa/Jl. Y. KambianH. MockBa: MOCKOBCKHI rocCynapCTBEHHBIN
YHUBEPCUTET UMEHU M.B. JlomoHOCOBa, 2001, Pexum JIOCTyTa:
http://www.iprbookshop.ru/13140.html  35C “IPRbooks”

2. Yepnenko B.J[. Beiciras marematuka B mpuMepax u 3agadax. Tom | [DmekTpoHHBIH pecypc]:
yaebHoe mocobue st By3oB/ Uepnenko B.J[.— CII6.: ITomurexnuka, 2016.— 713 c.— Pexum
noctyna: http://www.iprbookshop.ru/59550.html

3. Uepnenko B. /. Beiciias MaTtemarnka B IpuMepax M 3ajadax. Tom 2: yueOHoe mocobue s
By30B [Onektponnsnii pecypc]. CII6, Ilommrexnuka, 2016. — 572 c. — Pexum mpocryma:
http://www.iprbookshop.ru/59560.html

4. TIuckynoB H.C. uddepennnansuoe u uHTErpaibHoe ucuuciaeHus: yueonuk. T. 1. — M.: H-
TETPAJI-TTPECC, 2010. — 416 c.

5. ITuckynoB H.C. Jluddepennuanbaoe U HHTErpajibHOe UcUuciaeHus: yued. nocoodue. T. 2. — M.:
HUHTETPAJI-TTPECC, 2006.

6. [Tucemennsrid, 1. T. KoHCekT Nekinii o BeICIIel MaTemaTuke: [1oJHBIN Kypc., ucrp. — M.:
Atipuc-IIpecc, 2011. — 608 c.

7. llunayves, B.C.Bricmas matemaTrka: yaed. mocobue. — M.: Beicm. mik., 2007. — 479 c.

8. Jlomakun B.B. Teopus BeposATHOCTEH W MaTeMaTHUECKas CTATUCTUKA: (3aJ1a4H U YIIPAKHCHHS):
VY4e6. mocobue. — Boponex : [OYBIIO "Boponex. roc. Texs. yausepcuret", 2006. — 210 c.

9. CoopHUK 3124 10 MaTeMaTHKe JuTst BTy30B. [lo o6mr. pen. A.B. Edumosa, A.C. ITocrenosa. B 4
gactax. Y. -1V, 2001-20083.

10. Ky3nenoB JI.A. COopHUK 3a/1aHUid TIO BBICIIEH MaTeMaTHKe. THUIOBBIE pacyeThl: yueOHOE TO-
cobue: — Cankr-IlerepOypr; Mocka; Kpacuomap: Jlans, 2015. — 239 c.

11. Yynecenko B.®. COopHMK 3aHaHM TIO CHIEIMATBLHBIM KypcaM BBICIIIEH MaTEeMAaTHKHU: TUTIOBBIC
pacuetsl: yue0. mocodbue. — CII6.: Jlans, 2007. — 192 c.

12. Typuax JI.W., ITnotaukoB I1.B. OCHOBBI YHCIIEHHBIX METOMIOB: y4ueO. mocodue. — M.: duzmar-
T, 2005.

13. KoctprokoB C.A., IlemkoB B.B., lllyaun I'.E. OcHOBBI BapualliOHHOTO HCUMCICHUS: y4eO.
nocobue / Boponex: ®I'BOY BITIO «Boponex. roc. TexH. yHuepcute, 2011.

14. J1éxun B.B., KoctprokoB C.A. @yHKIIMN KOMIUIEKCHOTO MTEPEMEHHOTO U KX MPUMEHEHHUE TIPH
(hbM3UKO-MaTEeMaTHYECKOM MOJCIUPOBAaHUU: ydeO. mocobue [DnaekTpoHHbIH pecypc]. — Bopo-
Hex : DI'BOY BIIO «Boponex. roc. TexH. yHuUBepcuTeT», 2015.

15. Koctprokos C.A., [Temkos B.B., llyaun I'.E., Hlyauna B.A. [IpakTukyM 1o 4YUCICHHBIM Me-
Togam: yueb. mocobue [DnekTpoHHbIi pecype]. — Boponex: ®T'BOY BO «Boponexckuii Bo-
POHEX. rOC. TEXH. YHUBEpcuTeT», 2017.

8.2 Ilepeuenb MH(POPMALMOHHBIX TE€XHOJOTHI, HCMOJIb3YyeMbIX MPH OCYIIECT-
BJICHUM 00pa30BaTeJIbHOr0 Mpouecca no JAUCUMILINHE, BKJIKYAs MepeYyeHb JUIEeH3H-
OHHOI'0 MPOrpaMMHOI0 obdecrneyeHus, pecypcoB UH(OpPMALIUOH-
HO-TeJICKOMMYHHMKALMOHHON ceTH «UHTEpHET», COBPEeMEHHbIX NPO(eCcCHOHATBHBIX
0a3 1aHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

I1O: Windows XP u Bsitite (zuyensuonnoe),
Open Office, Acrobat Reader, Internet Explorer, Chrome, Google, Yandex (céo6ooro

pacnpocmpatsemoe)

I[J'ISI BBITIOJIHEHUSA JOMAITHUX SallaHI/Iﬁ PCKOMCHAYCTCS UCIIOJIb30BaTh
Mathstudio, Maxima, www.wolframalpha.com


http://www.iprbookshop.ru/13140.html-ЭБС
http://www.iprbookshop.ru/59550.html
http://www.iprbookshop.ru/59560.html

CoBpemenHas npodeccruoHalibHast 6a3a JaHHBIX
Mathnet.ru, t-library.ru

DnektpoHHas oubnuorednas cucrtema [PRbooks
http://www.iprbookshop.ru/

Caiit oubnmmorexku BI'TY
http://catalog.vorstu.ru/

WNudopmaniioHHbIE CITPABOYHBIE CUCTEMBI
dist.sernam.ru, Wikipedia,
http://eqworld.ipmnet.ru/, http://m.mathnet.ru/, http://eios.vorstu.ru

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJNUMAS JJIS1 OCYIECTB-
JIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
Jlii mpoBeieHNsl TIEKIMOHHBIX U MPAKTUYECKUX 3aHATUN HE0OXoanMa ydeOHbIe ayIUuTO-
pHsl, OCHAILICHHBIE TEXHUYECKUMHU  CPEACTBAMU JUIsl IPOBEICHUS 3aHATUU 110 MaTEMAaTHUKE.

10. METOJAMYECKHME YKA3AHMS J1J151 OBYUAIOIMXCSI IO OCBOEHUIO
JUCHUILIMHBI (MOJIYJIS)

[To muctmmmae «MarteMaTnka» YUTal0TCS JEKIUH, TPOBOIATCS MPAKTHUECKHUE 3aHATHUS,
BBITIOJTHSIETCST KypcoBasi paboTa.

OcHOBOM M3y4eHUS MUCIUIUIMHBI SBIISIOTCS JIEKIIMH, Ha KOTOPBIX M3JIaraloTcs Hanbosee
CYIIIECTBEHHBIC M TPYIHBIE BOIPOCHI, a TAKXKE BOMPOCH], HE HAIICAIINE OTPAXKEHUS B ydeOHOU
JUTEepaType.

[IpakTyeckue 3aHATHS HAIpaBJIeHbl HA MPUOOpPETEHUE MPAKTUUECKUX HABBIKOB UCIOJIb-
30BaHUS MaTeMaTHYECKOTo anmnapara Jjs peleHus 3a7a4, B TOM YUCJie MPUKIaHOTO XapaKTepa.
3aHATHS MPOBOJATCS MyTEM pelIeHUs] KOHKPETHBIX 3a7a4 B ayIUTOPHUH.

MeTtouka BBIOJHEHHS] KYpcOBOW pPAaOOTHI M3JI0KEHA B y4E€OHO-METOJIUYECKHX MaTe-
puanax. BeIMOMHATE 3Tanbl KypcoBO pabOThl JOKHBI CBOEBPEMEHHO U B YCTaHOBJICHHBIE CPOKH.
KonTponb ycBOeHHs MaTtepuana JUCIHUILIMHBI IPOU3BOJIUTCS MPOBEPKON KypCcOBOW pabOThI, 3a-
ITUTON KypCOBOM pabOTHI.

Bun yaeOHbIX 3a-

o ILCHTCHBHOCTB CTyIACHTa
HATHUHA

Jlexuus Hanucanme koHcrekTa JeKUMNA: KpaTKO, CXEMAaTU4YHO, MOCJIEeI0BATENIbHO
(buKcHpOBaTh OCHOBHBIE MOJIOKEHUS, BEIBOIbI, POPMYITUPOBKHU, 0000IICHUS;
IIOMEUaTh BayKHbIE MBICIIH, BBIICTISATH KIIIOUEBbIE CI0Ba, TepMUHLL. [IpoBepka
TEPMHHOB, MOHSATHH C MOMOIIBIO SHUUKIIONEINH, CIIOBapell, CIPaBOYHHUKOB C
BBINIMCHIBAHUEM TOJIKOBaHM B TeTpaab. O003HaYeHHE BOIIPOCOB, TEPMUHOB,
MaTepuaina, KOTOpbI€ BBI3BIBAIOT TPYAHOCTH, MOMCK OTBETOB B PEKOMEH-
nyeMon nuteparype. Ecian caMocTosiTenbHO HE yaaeTcst pa3o0paThCs B Ma-
Tepuane, HeoOXoAuMo c(opMylIHpoBaTh BOMPOC U 3a7aTh MPEINOAaBaTEII0
Ha JICKIIMH WIN Ha IPAKTHYECKOM 3aHSITUU.

[Ipaktnyeckoe |KoHcrekTupoBaHHE PEKOMEHIYeMbIX MCTOUYHUKOB. PaboTa ¢ KOHCHIEKTOM

3aHATHE JEKIUH, TIOJrOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IMPOCMOTpP PEKO-
MeHAyeMol smTeparypsl. [IpocimymuBanue ayquo- ¥ BUIEO3alUCE 10 3a-
JTAHHOH TeMe, BBINOJHEHHE PacyeTHO-rpaUuecKuX 3a/JaHuil, pelieHue 3a-
Jiay 10 AJITOPUTMY.

CamocrosrtenbHas |[CaMocTosTeNIbHAs paboTa CTYIEHTOB CHOCOOCTBYET INIyOOKOMY YCBOEHHS
pabota y4yeOHOTO MaTepHajga M pa3BUTHIO HaBBIKOB camooOpa3oBaHus. CamMocTos-

TeJIbHas paboTa MpenosaraeT ciaeIyone COCTaBISIoNUe:

- paboTa ¢ TekcTaMH: y4eOHUKAaMH, CIPAaBOYHUKAMHU, JIOTIOJHUTEIBHON JTH-

TEpaTypoH, a TaKkkKe MPopabOTKa KOHCIIEKTOB JICKIHA;



http://catalog.vorstu.ru/
http://eqworld.ipmnet.ru/
http://m.mathnet.ru/
http://eios.vorstu.ru/

- BBIINIOJIHEHUE JOMAIIHUX 3aJJaHUI U PACUETOB;

- paboTa Ha/l TEMaMu JJIs1 CAMOCTOSITEIIBHOTO U3Y4EHUS;

- yyacTHe B paboTe CTyICHUECKUX HAyYHBIX KOH(EPEHIIHA, OJTMMITAAT;

- IIOJArOTOBKA K IPOMEKYTOUYHON aTTECTALUH.

[Ipu BbIMONHEHUU OMalTHEH pabOThl pEKOMEHAyeTCs UCoib30BaTh Math
Studio 111 KOHTPOJISI BBITIOJIHAEMBIX PACYETOB.

IloaroroBka k
MIPOMEKYTOYHOU
aTTecTaluu

T'oToBUTBECA K HpOMC)KyTO‘IHOfI arreCTauun CJICAy€T CHCTCMATHUYCCKHU, B
TEUEHHE BCEro cemecrtpa. MIHTEHCHBHAsA MOATrOTOBKA JOJKHA HAYATHhCS HE
MO3/IHEE, YEM 32 MECSL-TIOITOPA JI0 MPOMEXKYTOUYHOM aTrecTtanuu. JlaHHbie
nepes 3a4eToM Tpu JHs 3G(HEKTUBHEE BCETO UCIOJIb30BATh JUIsl IOBTOPEHUS
Y CUCTEMAaTH3alM1 MaTepHaIa.




